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OBJECiTIVES OF, THE 
SCIENCE CAREERS PROGRAM 

I# Women and Minorities In the Labor Force 

One purpose of the Science Careers Progranr is to describe the current 
status of women and minorities In the labor force in general and in the science 
labor force in particular* , ^ 

OBJECTIVES: 

'As a result of this program^ students and teachers will: 

1. Realize that most women work at son^ point in their lives, and that • 
most of these women work because of pressing economic need. 

2. Realize that wotou and minority workers t;end to be concentrated^ In . 
low paying dead-end Jobs even though they have the same amount of 
educaU^on as other workers; be aware that salaries in traditionally 
male careers ^uch as science are relatively high. 

k ■ ■ . 

3. Be aware Chat irtille the nuQd>ers of womei> and minorities in science • 
and technology are relatively tow , the trend is for incre^eed . 
nu^ers to enter these fields. 

II. Knowledge of Science Careers - *^ 

A second purpose of the Science Careers Program is to illustrate 
that there are a diversity of science and technology careers available; that 
these require different levels of training and educatloti, and different MLnds 
of skills and interests; and'^hat the ability to be a successful scientist is 
not restricted by sex, race, or many handicapping conditions. 
OBJECTIVES: . 

As a result of this program, sti^endMKbd teachers will: 

1. Be aware of the types of work ddW^n each of a nundier of science 
and technology fields. • 

2. Recognize that the traditional stereotyped Image jpf sc;Lence and 
scientists does not reflect the diversity of modern science careers. 

3. Realize that science careers are appropriate pursuits for women, 
minority," and handicapped persona and that th^se groups bring helpful 

•perspectives to the solution of Important problems. 

4. Be aware that women, minority, and handicapped scientists have made 
Important contributions to science. 

5. Realize the Importance of considering eiaploynent outlook in making 
career decisions; be aware of the current/ job outlook for a number 
of fields. / 
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6. Be able to naae a number of companies in their local area which 
employ scientists, and the types of scie[ntists they employ. 

7. Realize that one does not have to be a genius to succeed in a science 
career. 

* % ' 

9 

8. Realize the importance of adequate high school preparation in mathe-* 
matics and science for future* careers. 

, * 

9. Be able to identify and use a number of resources, such -as the 
Occupational Outlook Handbook , to learn more about science and 
technology careers^. 

III. Overcoming Barriers to the Participation of Women and Minorities in Science 
Careers 

A third purpose of the Science Careers Program is to illustl/aCe that many 
of the barriers to the participation of women and minorities in science and 
technology careers can be, and are being, overcome. Special attention will be 
given to illustrating the ways in which role stereotyping by parents^ peers, 
teachers, and educational materials tend to limit female and minority students' 
career^aspirati-ons. t , 



O^CTI 



CTIVES: * 
As a result of this progras, students and teachers will: 

1. Be able to detect, sexist and raci^t^ language as well as role stereo- 
typing by parents, peers, teachers and educational materials. 

2* Be able to recognize that one shoulcfniot restrict person^ to roles 

based on race or sex. ' 

3. Realize that a successful career and a full personal life are not j 
incompatible; be 4nirare of ways to combine career lind family responsi- 
bilities. 

4* I>w)nstrate interest in pursuing a science career or getting additional 
informatioo about science careers. 
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SEX, RACE AND HANDICAP ROLE STEREOTYPING 

a. Women's Lib Comes to Class 

b. How to Tell if a Textbook Is Biased 

c. Racism 1r^ the English" .Language . 

%d. 10 i}u1ck Ways to Analyze Children's Books 
for Racism and Sexism 
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WOMEN'S LIB 0ONES TO CUSS 



■y BCTTY MUEt' 



mgmg the Womn't 
liberaiMMs Ma vcm c m imo the 
I ckmcnury cUmoom dwsat 

, iMM pitii^ iht gtiit ifaiM the 

boya. or achifig the giilt to make 
miliiam i|Mcckei, or mmAn% dmi home 
lo pirt doweiihdnr mocfaen. 

It imm iMM ad^afjofiie mpoitam 
§oeb to • tcachfr^i e Kp ccl rt io m Cot iB 
licr dttkbm: fiedng op sierrocypcd 
MMmt atom bow jprb tiettave and 
boys bebaiw; preteating a iMlrf rmft of 
optiont to both girb and boy»; and 
CBC^'^P'^f as boys» to 

aim btgb — to go as far with their 
^ h¥cs as they can ga 

elementary ichool too toon for 
thii? We an! beginning to learn that tt*i 
already tote. Soctologiit Cynthia Eptteso 
poinu Old that role discrimuMion 
•tart* in the cradle, where boys and 
gifte begin receiving meoages about 
their f uliire roles. It continues in the way 
kMfcficn are dressed, ttmo.imo the 
way nnrsery school chifdr^ are 
^^streamcd" M> Mock play or ' 
didiwashtng. and is remforced each time* 
an elementary school teacher siyi. 
*'Cood momtng. boys and girfs.** 

A seiist nmark? Of course not, Viit 
the mess^ of difference is therc. 
Consider how shocked we nroold fed 
tf the same teacher were to say* ''Good * 
morning, white chddteo and 
black children." 

^ The fact is that a kM of m>ifter-of-fact 
ses uereof yping ts done by 
^weJI-meaning teachers unaware of the 
thoufbtle^, ii^es^ant. ami tMtimatdy 
demeaning ways^tn wh^h they limit 
the aspirations of giris and make 
inappropriate demands on boys. 

Teachers cannot avoid resf^oiHling 
lo their ^udents' sea as part of thenr 
personah'ty,- comments Dr. Terry 
Borton of tl^ Affeaive Education 
Development Program in Rhiiadciphia. 
•The trouble i*— and Women V Lib 
has made me increaisingif aw4iv of 
this— we lend to respond to lifile boys, 
* and especially little giris^ wiih a v^ 
of lea so narrow that it is a $:aricature.** 

A composite picture of a topical 
element^ tchcxil rtveaU this 
narrdw view 

You may be genuincjy surprised at 
the nimiber of single sck subgroups 
in all the classroom^ Children work at 
their desks, move around the room, 
go ro the library, the nurse. \ht 
playground, and the cafete ria in the 

Beny Milci it coatriK«v of ThmV, « 
cKildrcn*s book puNi«Krd iHh fall l»y 
Km>pf SHe j fiec bnce mjigi4:)ne writer, 
afid a mrmi>«r of f-cmintsis «« Chiklfen*s 
Media aa atiociaticvt workiiii to impnn« 
tKe female image^ m but^ks for yocmg 



SMic umii^ groups. It*s easy to aay. 
*The chddnen like it that way." 
Bui educators are M^gesting that 
Hmkm srho like it diat way— or ju^ 
haven*! thou^ aboitt My other way^ 
toiler the aabtie norms <rf sea distinction 
wlucfa keep dk^Mi filed into fi^ rok 



a typacnl chati of boys* 
Md girb' johi in ooe of tiMM dasaroom. 
The boya are to set the sdeooe 
cmer. put away loob. care f « the 
F^^ecttn^. wUle the girls srqie tj^lea, 
n paim jars, and scrub out sinks. 

*-I divided the fobs.** the teacher says. 
''becMse we get through cteanup 
faster when the boys compete 
wittdbegiib.*' 

So the d^ren leant to accept 
imer-sea rivalry ami to define the most 
ordhsary tnka according to sea: boys 
maii^ ctfi^iiMnt, girls ckan up. A 
bulteti«rboard displays pictures 
gn^^ w faig <beae distinSbms to the MfuH 
tvorid of work; there are pbouigraplis 
of the male as astronaut, mechanic 
mtopst, and mayor, but the one 
picture of a female is Mother 
fiaingdmner. 

A aecOMl-grade icach^ and Yim class 
have been coauthoring • story about 
-Men Who Help Ua^" They've 
mdoded the Crcmao, the polK^man, 
the store man, the mailman, Wom^n 
who help us? They've overlooked ll^ 
school doctor, the crossing fkurd. ami 
—iromcally— the teacher herself It's 
not surpnaifig that Isttfe girls in this 
lyp^al room, asked to imagine 
the future, don't get fa^j^ "When I 
grow op, I hope I wiOS^foiAr 
chikiren — two btqrs a^two girU" or 

warn to be a pl^ fousewife and 
take cue dl my family.' 

The bocAs from which little gtrfs. 
and boys kam to rend only reinforce^ 
SQch lenriclive aCereotypes. A recent 
iurvey ♦ of IS maKir American reading 
mies fotmd that these teatbooki^ 
present a painfully negative im^ge of 
girls and women to the children who 
pore over their words and ptctures 
Seventy-ive per wit of the surveyed 
Mories fe^ure male heroes: the girts who 
appear are frequently pictured as 
sdly aiHi ineffective C^Sce funny Salty'-) 
and often physically smaller than the 
boys they watch admiringly 

No prrnier story shows giris enfoying 
chmtstry sets or hammers, or women 
working as ptrfitidana, engineers* 
w eaptorenL^early 70 per cent of the 
women in these books were Mmpiy 
Mommy keeping house, while men 
w^ed at nnm than a iMmdred 
interesting occupatiooa, from asironain 
to son kipper. It is not siv prmng 



that HI the reading aeries suryeyed. there 
were 1 J| btofp'aphics of famous men 
and only 23 biographies of women-— 
aome of them famous only as wives. 
ChiUren who learn to ifad from 
readers are Icaintog that girls and 
women are less importam than boys 
Mdmcn. It is not ^ for a teacher to 
coiattenct aucb pervasive lessons. 

Indcptml^ readeia will fmd the 
aamc atereotypes in timr library booka. 
Boys grow up to have adventtnes; gtrta 
grow iqp niarry the boys. Few 
books in the icbool library would inspire 
a gM to dream of^hangmg the world. 
It*s a race scboc^ litearian who 
co B sit ic n these points when the new 
book cntatog» coaie fTOimd. and so giris 
todiljr *1eani their place** from the 
world of prii^ supphed them. 

In ow composite school — every 
example of which is uken from life— 
oely boys are chosen to be moniton, 
the most prised job* Girls are allowed to 
be school bostesaes who make hot 

SInle fcMT the immitm on cold 
ngi^ The bo^ feam respoitsiMity, 
the girls learn affability 
Mdserand-dau static 

Tteoughosd the school day. tf>ese 
ctil dr M i bear what is nice for a girl 
or n^i for a boy. 

'^Cirfo, bow will you ever cook for 
yow husbaods if you can I work 
with frnctkmsT* 

•"Mr Johnson says he II fe,4Ch 
siath-grade boy how to use the 
audio* visual equipment.** 

**$inte we've elected all boys so far. 
couldn t someone nominate a girl 
for class secretary T'" 

£Ven ra^c hM sex distinctions A 
girl irho asked to learn the drtens was 
roirti^ly discouraged by the music 
teacher: *The flute is so much nicer 
for a girl, don't you thinkT 

What is it in the elementary classroom 
that has forced girls down?" asks 
Charkltte Winsor Distiifguishcd 
Teacher Education Specialists Ementus. ' 
of Bank Street College of Education 
'*fi*s been the teacher " But she notes, 
ihat teachm' education— and teachers 
— arechaaging.'^ 

Students in today's graduate schools 
arc being exposed to new ideas about 
sea rokv work, and the family 
Conf^nces and workshops on 
Women's Liberation and education have 
been held across the country Women 
^professional organiaations. like the 
American Psychological Aisoctatfon ire 
(M^essing for research on sei stereotypes 
m education. Molhers and teacher* 
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«i« aiktef toy compMkt for cihicifMiml 
loyi lo he mcd by both 9rsc». PamiCi 
if« cfiaBcafifii ichooi tyilemf to 
offtr f«|<iil oppontamtict ^ ihar 
dwiiMm and tbctf torn. School 
fttfOTHcadgiHi. like Or. W. Scott 
WcntfTOitt, Jr^ of Am Afbor, cutf 
iHMiti o n to the oocdi of girb in school 
A gimp called Fctniinau on Childrcn't 
Motfb cm^pmtpM for imfMcocypcd 
boola Md itxtbooU for aB ichcwl 
chaklmt. In Sweden, to^otifca now 
piCtnni niotficn aod f athen 
latfchanteaNy workup and camg 
for chddren. Two New York fathera ara 
cnmeocl^ mini tor *inalenitey** leave 
ID caio for youfit c^ktara wtiMe their 
aaacher-wtvet cooiinne thetr camiB. 

And in tntbvkiiMf dmwooim, 
nwaie leachefi(prescm new optiooa* . 

'*A man npo chooaet to mmd fm 
workifig day w|th young chMdren 
in hdpiag lo aller the^ concepciom of 
aex foleap and offeriag new altemativciw*' 
isyt John HUl. a kiadnrgafMi leadier 
in SpringAdd. Ohio. **! have hegun ^ 
iBi^ ctmicMMa effom to coumer 
siaieotypca> When i^rla begin 
pmtieipatt m httikliog with blocki* or 
boyi decide u> play howw or make 
dinaer for me. f try lo encourage them* 
I atihe not to pkk cMdivn lo 
^ wiihV>ke according vb thdr lex.*" 

**! make a pcHfit of teaching mv gtrlt 
aoftbelir uys Dorothy Set|, j third- 
grade teacher in Mill Valley. 
Calif o<4iia. '*Ctris can fed to dimib afl 
their livev not knowing how to hit 
e beU-^i krilyw because i «^ once 
aohedmyidfr 



**I bado'ldbiJiigltf about the ftftuon 
of Womm*i Lib i«> my tvwn clkat,** 
Mn. Sdf lepom. "until someone made 
a crack ^ooi women during a new« 
period. Then I lealued how •mponent 
ew ydl ay a tficudea af«» So when we 
^ a nmt on iitatmeftt of muuimief— 
Indiana, Chicnnoa, blacka--l r»^ 
the isiye of womoi at wcUr 

Karao Daley, a aecond-grade 
lancbir hi Ann Arhmr, aakcd girit ami 
bPyt to e^ mgMher to emdumge hdp 
widk math aod lut&ig. Tbct« w» tome 
liiiitanrai. hd now die chddren like 
iho arrm^gemcnt Theie is omrc inf ormifl 
, dUcuwion between giito «d boy>> 
and the4KyyB-agaiiiat<4he-girif 
coi ^ ti tf tm has dropped ofi tharfriy. 

Agroup of teachers, ethic^tkmal 
reseaicheix and graduate tfu4^oii nnet 
reoendy to Attn Arbor to imntnt easy 
wnyt m "Kherate'* any eUnroom, Heie 
mtw some of thdr suggesiiotts: 

• Everyone likes (o eat, Ld*s teach 
eweryooe mcook* 

• Enoomr^ gute to me nwtipulaiive 
ourteriala like electric sockeit and cordi, 
acvewdiivers ^nd hanuners. hi ake 
lewi^ mochiom evaiUMe to boys 

as well as giiis. 

• Look for books with stioftgheroiflies 
and fof mpNior biograi^wes of 
woiMn. Cdlect newspaper «torm about 
«^mien* I^^y pictures M worktfig 
women, 

• Teach boys and girls imer*sr\ sports, 
like voBeyhalL eariy. 

• Invite mothers and women frteiui* 
.wMi special skiUs to visit your cU%s. 

• Tcadi gula M watt M boys to hdp 



with ludiO'nsual equipment. 
Chome boyi «fid girls u library aides 
a Wr^ your own math ^oblcms. 
Ann's mother needed tix feet of 
Inmber lo make a bookshelf ..." 
**Bai aod John were cooking spagheui 
for foiu- friends. They bougta . ** 

• Encowage children>m mak^ their 
own studies oi n% sierMypes on 
Irieviiioa, in magarioes. and in books 

• Leiunaboitf the hntory'trf women 
in AtaericA. If you ai*e a woman, be 
aware that you arc an important 
role modd for yoitf class. If you hare 
atifniy. idk abottf ic If yot^ hmbnnd 
sha^n the housework, mention it 

If you experience diamtmioation, 
discuss it, IfyouarelpbA^ 
or hasebaU or car re^ffw 
ikffionstraU tt! □ 



A laWiQipki on Wmm*! fliMai, 
IwMdpn. Nffv^mer of the Umbwa Cmki 

far ^ Sw«r of Vkikncm (AM* l*7li 
gVMifis tMftmtf, WolUloni. MA 02154. 7S# 

A LM of Af#tl*« oe flodni teCUMfte'te 
OooIm, pofMifts on Ciiiidf«fi't M«dia*F.0L 
■oa 4}|S« Crand Cenind ScoUon. HY, HY 
mi t Send a Mempfd. Mir<«dditSMd caw^apa- 

'^KJhUv ?^Skii hCaft^e Pishes '^fcBcl^ iis^a* 
|Mot imomiaindias aoa^ant books ahooi. 
firia for fow^ reaOtra. F towni Wi en Chddtiaf 
Media /oMwa ahevel. Cndew 50^ m cm 
ond a ttlf-oddresiid. tiaa^wd 04^^ leaaUnr 
tevdope. 

*1UfOff oa Ses Ho* *■ tlw robUr VImoH" 

(IfTiK New Voflf ChafNet. >a»*onal Oratw 
m«on i0€ Womca. c/o Aum ^ru, 4fS TiH 
SL, gfoeklya. NY U2li II IS. 

ChifWr lofuiwailon ro Had « dinner fie»# 
fOM, or ta (earn how lo ware i 4-hjpirr. wiNf 
NMooal CHiMM/fttioii fof Woiom. IS57 Eaii 
7M aacaoo* IL SOSSf . 



A CHAUVINISTIC I^DEX FOR EDUCATORS 



PAMT l^*«lie<s J 
Oa e catoa a AoMrer iiie foiiowiag VCS or 
HO accortfme to tiM My yo« behave 
yoe aro a to«ci>ar. or aeeoiMo lo the 
loachor boito^tor yen conoone •! fom are 
aw aOwiniiot^aior 



f Oa yon toftoratty aoa beya fo Vm lio 
^ hMRfy worn omf porfom mi* 
ociiiM tfvHoa M the ci^»- 
ftMMi, OMI etfis to Oo lieM 
worfc and •ocro«onol chorM^ U UJ 

I a Oo yon pHy p«rl« who O'O 

VnabNi o* a«H»«iN«ie lo bo 
faoiMo«tob4«, or caff tpmc^ 
oitanttor* lo aioao wiio oio 

b Oo fpu pity aoya who ore 
imabto or to Oo 

Mth f t ic Of call tooctai aito«i. 
ben to Nioto Mo ara amtotfc^ □ C 

3 Oo yow roact i^afitfoiy lo 
boya who H«ir« M>««e Ka»r or 
SO e»«io «ho MM neciiat Q □ 



4. Oe yM p(an dMI Mr U mett^ 
aaa. or OJftaiM t aoasttabooa 
of 9^ soMto aelMly*' ler boya 
anO tor pNta? 

$. Oo your MaoM iactuila mora 
osefOne rolo OKioata fof boys 
mm tor gktoT (Oo you Mroo- 



^oOiersi or worbi^a ni (norHoi 
o^ aiM Mrshfo poa^Mo^ • 

C Do yM MO aiaiiO torM ayCfi 
00 araay, ^ap, toMN^eir^ c^rca. 
oaB.T 

7. Oo ypM aey. '"Boys 9ho^Uh* t 
^ Mt ^rta.** *^aOM bator« 90^- 

e^peii.** "Va^oa oofii t^Mi uim 

My"? 

a. Oo yM eaooet ^M to bo 
ONM varMi ««d ania^ u>a*i 
boya. or boya to bo oioro 



man ^fto7 

t. Oo yM tool e m 

portafU to itoto boya son o«#i 
c ar oo r opttoiM than 4 to to 
bamoatoT 



Vm Ho 

o a 

o a 
a a 

o a 
a a 



a □ 



18. Oo yM mf^ fo cttoctpHoo yo« Mo 
err*a MoaiiT of*w fOfifOi«Qy. 

biM boya pbyateaMy ond — » 

airlctfyt □ □ 

MJIT n — I My Ob^Mh 
Tboy may act osactiy tfto a«M «vay. Itot 
may m aafOitf-mirfMd rf iti*y mm 

oM, •canorbr#«#M fh#y are mma. 
aM^toeiw^^ cirftoot If thoy art moit May 
if tftoy ore woTMi; gHvfnmrw il rh«y oro 
OM. acitoMrart tf ihoy aro wom«f^: m#»</«m 
tf Ifioy oro mM. 0mot9onmi il th«v Ot 
voMn, togfCMi ^ ittoy are <VM, tftMtv 
a bioy ofo wooieriL 

Oinacltofto 1. floM«vS logically to tfia 
above Matofnam 

1, MM MOOAd inantMly. 



KOfUMO: ^AI«T I— Q»«0 rOiKtOlf S pOHiH 
tor Ottih MO PAUT li^Oivo yourtotf 4S 
pOMttt tor eooO toOM; m tfto oaaay. one 
MTo tor i«Mt^ THIS IS M3r TQ Bf 
MAI«K£0 ON A CURVE* ff you 9CO^ boto* 
10. atool Mh iMT co4»«a9u«a to pjao 
OM cooocMOMaa-rovatfie 0«om. 
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HOW TQ TELL IF A TEXTBOOK IS BIASED 

YES NO NA 

1. Are most of the "people" illustrations of boys or roea? ^ 

2* Are iBost of the "people" illustrations of persons /who * 

are European or Euroamerican? ' * 

3. Are ien/boys in illustrations and exercises generally 

portrayed as active , that is^ as doers, ^hihkers, leaders, 
problem-solvers, detrision-makers, and women/girls as 

passive , that is, as watchers or standers-by? , ' 

4. Are men generally portrayed in traditional male \ 

careers and women in traditional female careers 

or roles? 

5- In the portrayals of non**EiUroamericans, are they 

^ generally in passive roles, i.e., watching rather 

than doing, non-contributive in the situation, 
having problems but not solving them, etc.? 

6- Are persons of ethnic or racial* groups stereotyped in » 

any way (i.e., American Indians as "primitive," ^ 

feathered characters, Asian Americans as laundry or 
restaurant workers. Black Americans as athletes or 
slaves, Hispanics as rancheros or siesta-takers, 
etc.)? $^ 

f. Does the >ook exclude characters who. are physically 

disabled, obese » "h<«ely,** etc.? If portrayed, are 
they generally inactive, dependent ^ non-productive? 

8. Are the elderly generally ignored? If portrayed', 

are they inactive, incofiq>etent , quaint-, evil, or 

foolish? 

9. In. the "history of..." section, are women's contri- 

butions ' generally iignored or mentioned only in token 

ways? • 



IF ONE OR MORE OF THE ABOVE QUESTIONS CAN BE ANSWERED WITH R "YES," 
THE BOOK IS PROBABLY BIASED IN THAT RESPECT AND SHOULD BE 
SUPPLEMENTED IN SOME WAY TO BALANCE THE CURRICULUM • 



Developed by Ruth A. Gudinas, OepartiMnt of Human Relations, Madison Metropolitan 
School District^, Madison, Wisconsin. Reprinted with permission. 
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Obvious Bigotry 

perhaps tl^ masX oMous aspect of rartsm in language would he term tike 
•*nigKi r/* •*spook." Vhink." 'spic." efr. While these may Ih» farniK iin :i#»asiing 
social disdain, they certainly are tiot d^d Large numbers of white Americana 
continue to utilize tlwse terms. ''Chink/* "gooL" and "slant-eves'* were in comnion 
usage among troops in Vietnam. Sx\ NBQjpghUy tiews brc^dcaBt. in Fetmiary 
1972. reported that the basketbaU team in Pekin. IUim»te. wasValted the T^kin 
Chinks" and noted that even though this had be«i proleated by Ouiiese 
Americans, the term continued to be used because it was easy, and m^t no 
harm. Spiro Agf^w'a widely reported **fdt lap * rmmrk and tte "Utile lap** 
oonunent of lawyer }ohn Wtbrm. during the Watergate hearings, are surface 
indicators of a deep-rooted Archie Bimkertsnu 



Many white people continue to refer to Sack peopie^as *'cokired.** as for in« 
stance tn a fuly 30. 1975 Bos|pn Globe artk:le on a racial attack by whites m a 
group of Black people using a {wUk: beach in Boston. One white person was 
quoted as (oAlows: 

W^'ve always wetakned good colored pecqrfe to, South Bostcm but we wiU 
not tderate radical blacks or Ommunte^ . . . Good cobred peiqda are 
welcmne in South Boston, black nuUtants are not. 

Many white people may stiB be unaware o( the disdaiA many African 
Americans have for the \mm '*cd<Hwi'* but it dten appears that wlinither used 
intentkmally unintantkmaily. "cdored" peofrfe are "good*** and **know tteir 
place.'* %^e "^ck" pecq^ are perceived as "uf^ty" ami ''threatening** to 
many whites. Similarly, the term "boy'* to refer to African American men is now 
ackno«de(i^ed to be a ctenmaning term, though atiO in cmranm use. Other terms 
such as "the pot calling the kettle black" and "calling a spade a spade*' have 
negative racial conmitatiimd tnit are stiH frequmtly used, as for exam(^ when 
Prirsiilenf Ford was quoted in Ff^ruar>' IM7f> saying th.it ftv«n fhouKh Daniel 
Moynihan had left tl» UN., the U.S. woukl continue "calling a spacte a spada*' 



Excerpted from Moore, Robert Racism In the English Language > 1976 » 
Council on Interracial Books for Children* Reprinted by permission. 



Color Symbofism 

The symboltem of white as positive and tdack as negative is pervasive in our 
culture, HT^ti^the black / white words used in the beginning of th^ essay mly cne * 
of many aipec'ts. "Good guys** wear white hats^and ride white horses, ''had ^ys;* 
wear black hats and ride black horses. AnKels are white, and ctevils are Mack. The 
definition erf bkK;k bciudes "without any moral light or goodness, evil, wicked, 
indicating dograce. raifdJ,^* while that of white bicludes morally (Mire, spotless, 
tniK)cent frm frcmi evil intent.** 

A children*s TV cartpon program, Cdf^oin Scarlet, is about an organization 
( aited Spectrum, whose purpose is to save the world from an evil extra-terrestriaU 
force called the Mystenma. Ever^iM in Spectrum has a oator nan»— Captain 
Scarlet, Captain Bue* etc. The one Spectrum agent who tuis been mysterioi^ 
taken over by the Kfy^mtms and-wcaia to advance their evil aims is Captain 
EUack. The person wtni he^ Spectnun, the good orgpninticm cnit to defet^ the 
wwld is Cokmel' White. ' ^ * 



Three of the dictionary definitkms of white are "fairness of omiplexion. (Hirity. 
uuiooence.** Them (fafiniiom affect the standarcfa of beauty in our culture. ^ 
which whiteness repieseu ts ilm honq. ''Blondes have more fun" and " Woukin't 
you really rather be a bkMKfe" are sexist in their attitudes toward women 
genorally, but are racist white standardb when applied to third world women. A 
1971 l^lodemoiseUa advertisemmt i^rtured a curly-lM^ied ivory*skinned jwoman 
over the caption. ** When you go bUsmie go aU the way.** and asked: 'Isn't this how. 
in the back of your nund, you aKirayi wanted to took? All wtcte^H^yed and ^ky 
bk>nde cfawn to thwe, ami immimt?" Whatever th& advertfinng peo|^ nrnani b\^ 
this partknilar woman's innocmc^. one mm remember that "^innocent * » one of 
the definitiras the white. This stamlard ci beauty Whsi preached to all 
wotron is racist. The statement "Isn't this how. in the back of your mind, you 
always %vanted to k}ok?'* either ifpiores third worU woimn or assunmi they long to 
be white. 

Time magt)^ in its cowragB ottha Wtofaladoo tennis competitiaa bet^v^ the 
Mack Australian Evonoe Cooiagong arid the whito American Chris Evert 
ttebcnbed Ms. Goalagong as "the dusky daughter of an Australian sheep- 
shearfef." while Ms. Il«rt was "a fair young giri from tha middte^kss groves of 
Floriila." Ouskv is a svnonymof -blar.lt" and is defined as "having darii sliin- of a 
darkcolor: gloomy: dark; swarthy." Its antcnyms are "fair" and "iteide. "Fair is 
(termed m part as "free from blemish, imperfection, or anything that impairs the 
appearance quality, or character: pleasing in appearance, attracthre: dean; 
P^!^'^y " By defining Evonne Codagong as "dusky." Time technically 
detmed as the o{^te of "i^eastng in appearance: attractive: clean; pnittv 
comely. 

The shidies of kenneth B. Qark. Mary EUen Goodman, [udith Porter and others 
indicate that this pervasive "r^tness of whiteness" in U.S. culture affects 
children before the age of four, providing white youngsters with a false sense of 
supenonty and encouraging self-hatred among third worid youngsters. 
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Ethn<>centrisni or From a White Perspectiva 

Soaw and phrasfls thM are oonunoniy used represent particuLr per- 

spectfves and frames of refine*, and these oflrii distort th^ uoderstanding of the 
re«fet or Ifartenar David J- Burgest3 has written about the effect of^ the 

SZTreft^.'^. -T^i ^"^T^t P»ychotogical impact of llTSate. 

m«it referring to master i^ped his slave" is diffwent from the impact of the 

1*** "mastarHrfav." concept is ownership of 
™«rt«^. th««fore. the "master ' is merely abiwing his 
s l»opM<y (slave) In reality. diet»ptivw(8iavej were Afrfc^ 
irttb human worth, right and dtenlty and the term "slave" denouoo^ 
human quality thereby maUng the mass rape of African women by white 
. ^^"»r»fa»PtabletathBmindsofpeopteandsettingamen^^ 

MJi^ersnoe fqr logftimldng the atrodtias perpehiated against African 

5*^i$*S/f^'!«™P'i*'«M^ textfaoob (19701 

. J^^.T'^**^ ^ N»rt 50tt write about aiavvry or read 

about It try trenspoaii^ aH "slavus" iirto "African people held in captivity." 

fa^^lS^illS. ^:!^ " °^ 'Afrfcan people stolen from their 

^Mlies koA societiea. ■ Wh& U is more cumfawsoy*. such phrasing coov^ a 



Passivatansa \ 

Anotter means by whidi languaf^ shapra<Rir perspective (iias bMn noted by 
ThoAias CreoiTield.^ who writes that the achtewpmoits of Hack peo|rie — ami 
Black people themselvm— have been hitkten in 

the linguistic jt^to (rf the (^mive voice, the subordinate dause. and the 
understood* subfect. The saamingiy innocuous distinrticHi fbetwm?n ac- 
tive/passive voice) hdds enanmms implications for writers andhiapokw^. 
VVlien it is effectively appl^. the riwturk:al ki^iact of thepa^ve vc»cb^ 
the art of making tt» crmtor en* irotigritor of actim total^ (iteappear from 
a riders perceptim— can be devastating. 

For instance, sotmr history texts wit! dkct^ how Europmn i^nmigrants came to 
the United States seeking a bettm* life and expamM opportunities, but wUI note 
that **slaves were brought to Amtnnica.** Not imly does this omit the cfestruction of 
African societies and families, but it ignores Htm rde of mnllmm merchants and 
southern slavelMikiers in the profitable tracfe in' human bein^. Other hooks wiD 
state that '*the continmtal railroad wta buiA." omventently ondttrng mformatim 
abfiul the (Chinese i|l)brer^ who iNiift much of it or thropprwision thev sufferwi 



\ 
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PoHtics and Terminology i 

"Culturally dopriwd." "eroifamically disadvantaged" and "undsnfavabped" 
are othar tmtna which mtolead and disto,rt our awareMss of reality. Hie ap- 
pKcation of the term "culturally de|»ived" to diird ivorld children in this society 
r^ecte a Vahie judgawDt. It amtones that the dominant whites are culhired ami 
aU othen^ without cuHure. In fmct. Uiird world chifdnMi geimBlly are biculhirat 
and many are bilinguaL having grown up in their own culture 9s weU as absorbing 
the dominant culture. In many ways, they are equipped with skills and ex- 
perieMM wfycb wdiitii youth have been deprived of. afaica mmt white youth 
devebp in a moaoailtaraL monrfingual eoviroiummt. Bur^art^ «iggs^ thaf the 
term "culturaUy de|»hwr be rapfacad by -adtaraBy rtisooaseteed. ' and that the 
term "ecww rn ica ^ y dtoadvantaged" be n^hxxd by "eqtnoa^cafly exploited. " 
^h these terms present a perspecth^e and hnpUcaUon that provide an mitiraly 

difTarent frame cf raferffice, as to the reality of the thirdnvorU ew 
Bodaty. ' 



Tmns such aa "cuIturaUy daprfvsdV 'eamondcaUy cUgadvpntagecT* and 
* ui^*devetoped'* iriaoa tl» rn^ 

ff> ^krtbed. Htfs is known as ^^Oan^ tt» "t^rttat*^! ptecaa mspon^UUty 
poverty cm the vkrttas df poverty. It re roov sa tha btama from tfaosa m faww wfo} 
ben^ frooL and conlimia to pwmit. poverty. 

Still anothar nanqrie involves the toe of '*non-whita*" **niinm1ty" *'third 
world/' While paopte of cokR* are a minority in tha U,S, they are part of tha vast 
majority oHhe world's popiOatioa in whidi white oaqpla ara a c^im min<»ity. 
Tl^ua, by utilizing the term min(»4ty to dttcribe pe(^ 

iMe si^t of the gbbal mai<»ity ^ mimMity realty— a f^ of soma importaiKe in 
thefaicraaaingandlntarcannectedstnig^ of peopla erf ook>r inakte and outskfe 
the U.S. 



Tocbaaibe pec^of cotor as "non- white" is to whit«^ss as the standard 
and nomi ugainst vvhi<:h to nM^sim* all cilttffrs. I fs4 iif thv tflnn "lliinl wrirld" to 
dascribe all people of cotor o v arc o mwi the inharent bias of "minority" and 'mm- 
white/' McirMver. It axmacts tim ^ruggtes of third world poofAe in tha U.S. with 
tha freedom stn^gtes around the ^obe. 



Many words lead to a ctenmining dyracterixatkin f4 groups of people For 
instance. CohimbiM, rt is sakL "c&cm^ed" America. The word di^ver is 



Loaded'' Words and Natj^ Americans 
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deTu^ as "to gaki sight or kDOtriedse^of flomatliing previously upseetf or 
unbioWn: to dttoivw may be to Tind teme exiBtent thing that was i^eviously 
unkn9wiL" Thus, a oonttoent inhabited by millions of tuunan beings cannot, be 
"discovered." For hi^ry boaSa to caotintie this uMge rq>r8aents a Eurocmtrk: 
(whte European) porepective on world histcHY and ignnres the existence of. and 
the perspoctiv* of. Mativo Americans: "Discovery." as used in the Euro-American 
conlfext. imi^ies the right to takr what cme finds, ignwinjf the rights of those who 
ah«ndy inhabit or own the "discovered" thing. 
),•••. • 

Tfai f oo Bntr ii W i is also apparmt in the of "victory" and "massacre" to, 
describe the battles between Native Amer^ans and whites. Victory is definedrin 
the dictianary as /'a success or trhanph over an enemy in battle ur war 
dedrivB defeat of an opponent." Contpie^ (knotes ttie "takiii« over of control Of 
the victor, and the obedtoiCe of the cnnquwed." Kfassocre is defined as "the 
unnecessary, incbscriminate IdUkig of a number of human beings, as in barbarmtt 
warfare or perMOitian. or for ravmsB of phmder." is describsd as "to 

««rd off attack frooi: guaid 'against assauH or ikijury: to strive to ke^ safe by 
relating attack." ^ 



EurooentriMn turns these ikfiniUons around n» s*f vir iIh> |Mir|Mis«. of ilisHiriinn 
history and justifytag Euro-American cwHjuest of the Native Ameriom hpmeiancte. 
Euro-AmaricaiM are not described in history bocAs as mvading Native American 
lands, but rather as defending their homee a^nst "IncBair" attacks. Siroe 
Europran conmaniities were c»»taotly encroadiing on tend already occiqiied. 
then a more honest interpretatton would Mate that it was the Native. Americans 
who were "warding off." "guarding" and "defendiDg'* their hometawte. 



Native American victories are^JvariaWy deflrad as^Mssacrea." while the 
indiscriminate ki&ing. extern^flttoi and plunder of Nafip American natkms bv 
Euro- American is (bfined as 'victory.' Distortion of history by the cbmce of 
"toaded" words used to (^ribe historical events is a ciMiwion racirt practk*. 
Rather than portraying Native Amerk;ain as human beings m hi^y ctefimd arei . 
cmnptox sodettes. ndturss and civiUzationa. Uaitgy botAs xae such af^^^ a* 
"savagtw." "beaatsr "priinilivu." ami "Uu kward " N.iliv<' iMnpIr ir.- n f»rrn-»l It. 
as "squaw." "brave." or "pap«Kwe" instead «»f "wiihian." "man." «Mr iwbv " i 



Loaded'' Woids and Africans < 

Omflicts among dhynw peo{^» within African imticMte are often rrferred to as 
"tribHl warfare/* whde cxmflicts among the diwrsa peoples within European 
countries are never described in sudi tacn«< If tlw rivalries between the Ibo and 
the Hausa and Yoruba in N^mia are dercribed as "tribal'* why net t^ rivalries 
Serbs and Slavs in Yugoslavia, cm* Scots and Et^li^ m Sreat Britain, 
estants and CatlKriics in IrfrfamL or the Basqws and the Sbi^thern Spaniards 
Spain? Conflicts among African peoples in a partteular natim have reiigioits. 
tur^ ecmpmic and or political roots. If we can analyze the roots of conflicts 
European peo|^ in terms other than "tribal warfare/* certainty we can 
do^teasnw with African peo|ries. indudii^ ct^rect reference to the athnkr groups 
or natkm involved For exampia tte terms "Kaffirs/* ** Hottentot** or " Bushmen" 
niunss imposed by white Europrans. The correct names are always thme liy 
wtikh a peonle r^r to themseives« {In timse instaiK» Xhosa. Khoi-Khoin and San 
are correct.^ " * ♦ ^ / * 



The gmeratired apfrfication of " Iribal" bi reference to Africans— us well as 
the faihire to arknowMge the retigioiffi, cultural and social diver^ty of African 
peoptes^is a deddec&y radst dynaottc. It is part ti \\m prooesa whereby Euro- 
American justify* or avoid crmfnmtinK. their oppression of third world pe<^ec^ 
Africa has been particularty msulted by thii» dynanac. us witness tlw pervasive 
"darkest Africa** image* This image. wkfesiKead ki Weirtem culture, evokes an 
Africa covered by jun^es/and ii^bited by ^'i^vithe^d.** ' cannibalistic/* 
"pagan/* ** savage** peq>(es. This •darkest Africa** image avt^ the ^ograpNcal 
• ' ^reality. Les than 20 per cent of the African oxitimnt is wooded savanna, for 

example. The image also ^iwes the history tk African cultures and civilizations. 
Ample evkfence suggests this distortion of reality was developed as a conven»nt 
Rationale for the European and An»riean slave trade. The Western pown*s. 
ratt^ than exploiting, were ciyiltzing and christianizing "uncivit&ed" and "pagan 
savages" (so tiw rationalizatkm %mit). This dynamic also served to justify 
. Western cokmiaiam. From Tartan movies to racist chikken's books like VkxXov 
rMittie andOiarfie qikI the QKx:dote Factory, tte image of *'savage** Africa and 
the myth of ''the white man's burden** has bemi pmiietuated in AVastern culture. 



A 1972 Time magazine editorial lamentii^ the demm Life magezme. stated 
that the 'lavishness** of Life's enterprises tncliKfad "organizing safaris into 
darlcest Africa.** The same year, the New Y(^i Tinws CL Sukberger wrote that 
Africa has *a history as dark as tl^ skins (tf i^ny of tt||}eo|^.** Terms sucti as 
darkest Africa/' ' prfanitive/* "tribe** ( ^tribal* ) or "pngle/* in refermice to 
Africa, perpetuate myths and are especially inexcusable in sinh large circulation 
puUtcations. 
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Quafifying Adjectives 

Words thai would normally have positive connotations can have ontirely 
ckfferont meanings when used fti 9 racial context. For example. C L. Sulzberger 
the ooluinnist of thelVew York Times, wrote in fanuary 1975. about conversations 
he had with two people in Namibia. One was the white South African 
admiiusfratur ol thi' c:i»unlr\- Siut tho cilher a inrmlMT of .SUAIt). ihi' N*.HnilM.in 
liberation movement. The Hrst is described as ' Diri Mudge. who as senior elected 
. member of the mlmtnntraHan is a kind ai acting Prime Minuter. " But the 
set.mul person is introduced as "llaniel n|ongart!rn. an intoliiKeiii Mf-riTo 
tri b.^man who a m.-mber of .SWAI'O. ' What n,^ was rh.trp for .s'Szl^rKi^ 
to slatH that IJaniel Tlkmgarero i.<« "inlttlligi.nt • ? VVhv nol also statr that Dirk 
Mudge was -inlelligeiit"-or do we assume hi- wa.sh f ^ 

» , »■ 

A .similar nxamplefrom a 1«M»H Wiv Vork limrs art ii r.'Wirriiig on ho .i.ldriws 
by Lyndon lohnson stated. "ITie fVesident spoke to the well-dressed NegVo of- 
ficials and their wives." In what similar circumstances can one imagine a reporter 
finding it nece^ry to note that an audience of white government ofnciaki was 
weu- dressed' T 

Still another word often used in a racist r^text is quaUried. ' In the 1960*8 
white Americans often questioned whether ^k people weiti "quayfie/ ' to hold 
pubhc office, a question that was never raised (untU too late] about white officials 
like Waltoce. ktoddox. Ntaon. Agnew. Mtchei]. et aK TTie questkn l»f 

2*^ ■«» ^WV»«tfly> ^wmt vMfM white 
p»pteque^whel|» Back paofrfe are-cpiaMfW^ to be ta^ 
todh^ and educational instittttianv. " Wro bok^ for a qualified Srok" has 
been heard a^ and again as institutioiii are confronted «vtth affinnativa actkm 
goals Why stipulate that Blacks must be -qualified." when for others it is taken 
for granted that applitaints must be "qualtfied." 

Speaking English 

Finally, the Heplctiort in movies and, children's books of third worid p«opb 
speaking English is often its«>if racist. (*il.lr«n's books hIh.uI Pu«rlo Ri. .,„, „r 
QjiMnos i^en connect poverty with 9 failurt. fo spesk Englishtjr to speak it well 
thus blaming the victim and ignoring the racism which affects third world 
people regardless of their proficiency in English. Asian characters speak a stilted 
&ig .sh ( Honorable so and so" or "Confucius say") or have a speech impediment 
{ n,t. or ruck. "v«IIy solly." -flied lire-J. Native American rharart«Vspeak 
anothw- variation of stilted English {-Boy not hide Indian take boy.'l.rp^NitTpr- 
"r P'^™**"' f^"«3p big- and "Many moons") or simpiv grunt 

out Ugh nr-H„w.-The mpn.»,H| use of fhesi, l«ogn.-,ge , hararlerizatiuns func 
tMMis to makK third worid people seem less inlelligenf and less capable than the 
English-speaking white characters. 
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10 Quick Ways 
To Analyze 
Children's Books 
For 

Racism And Sexism 



, Both tn «chool and ogi, young children are exposed to 
raciat and aaitiat attitudea. Theae aUitudea— exprewcd 
over and over in books and in <Hher media'-^gradualiy 
diaCofi their parci^mia antil atereoCyiM and nsjrtha 
about minoritSea and women are acc^^l^av tealitjr. It 
ta diflkult for a Hbrsnan o/t teacher *to c^lfVinoe 
children to question mnety a attitudea. Bot if a c^'^M 
can be shown how to detect racism and sexism 
book, the child can proceed to tranafer the perce|»ti«)n co 
wider areas The following ten guideiinea are offered as 
a starting point in evaluating chiidren*s books from 
this perspective. 



I. CHECK THE ILLUSTRATIONS 

Look for Stereotypes. A stereotype is an over 
aimplifted generalization about a particular group, mce 
or sex, which usually carries derogatory implications. 
Some infarpous (overtj stereotaxes of Blacks are the 
happy^lttcky, watermeion-eattng Sambo and the fat, 
eye-rolling "mammy": of Chtcanos, the aombrero- 
wcaring peon or fteata*loving; macho bandito; of Asian 
Americans, the inscrutable, alant-eyed "Orientar*;'of 
Native Americans, the naked' savage or ''primitive 
Imw** and his "sqttaw": of Pt^rto fUcans. the 
aritchblade-toting teenage g^ng nufliber; of women, 
the compfcMlely dome^icftted mother, the demure, doll* 
Unriog little girl or ine wicked stepnMther. While you 
may not always find, stereotypes in the blatant forma 
dMcribed, k>ak (or variations which in any way de- 
mean or ridicule characters because of their race or sex . 
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l^ook for Tokenism. If there are racial minority 

diarwrtera in the tUaMratt<ma« do they look jast like 

whites except for being tinted or colortd in? Du all 

minority faces bok ^ereotypically alike, or are 

depicted as genuine mdivkluab with distinctive 

tares? • 

• 

Who's Doing What? I>o the tliitstrations depict 
minorities in subservient and passive roles or in 
leadership and action roles? Are mates the activr 
"doers** and females the inactive observers? 



2. CHECK THE SJTORY LINE ' 

Liberation movements have led publishers to weed 
out many insulting parages, particularly from stones 
wiUi Black themes and from books depicting female 
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characters; h^w&ver. rM«: iw.a Mxist attitod^ still 
find exprmion in less obviooa way*. The following 
ch«dcUat auggeaia wma of tha attbtte (oovart) fonna of 
bias to watdi for. 

^ Stamiard for Socceaa. Does it take "white" behav* 
lor standards for a minority parson to "get ahead'7 Is 
snaking if in the dominant white aodaty pm|ected aa 
iKe only tdeai? To gain acceptance and approval,, do 
persona of color have to exhibit extraordinary quali 
^ tiea— excel in aporta, get As, etc? In friendships be* 
tween white and non-white children, is it the child of 
color who does most of the onderstanding and forgiv- 
ing? 

Reaoiation of HroMema. How are proMema pre^ 
aented, conceived and resolved in the story? Are minor- 
ity pecyple cooaidered to be "the proNem"? Are the 
oppreaaiona faced by minorities and women repre- 
sented aa related to aodal injaatuie? Are the r^wons 
for poverty and oppresaion ex^ained, or are they 
accepted aa inevitable? Doea tl^ story line encourage 
paastve acceptance or active reaia^ce? la a particular 
problem that ia fisced by a racial minority person of a 
female reaolvsd throttgh the benevolent intervention of 
a white peram or a male? 

Role of WoBAen. Are the achievementa erf girla and 
women baaed on their own initiative and inteili^nce, 
or M they dae to their good looka or to thmr relation* 
ship frith boys? Are aex rolea'incidentat of critical to 
characterization and |^? Could the aame atory be UM 
if the aex rolea were reversed? 



3. LOOK AT THE LIFESTYLES 

Are minority peraons and their aetting depicted in 
Such a way that they contrast anfavoraWy with the 
unstated norm of white mtddle<iaaa aohurbto? (f the 
minority group in question is depicted as "different/^ 
are negative value iudgmenta implied? Are minorities 
depicted excluaiveiy in ghettoa. barrios or migrant 
campa? If the ilhistrattona and text attemiH to depict 
another culture, do they go beyond over simplifirations 
and offer genuine ivighta into anoiher ltfe9tyle?^Look 
for inaccuracy and inappropriateness in the depiction 
of other cultures. Watch for ini^tances of the "quaint- 
natives in -cxmtu me" syndroms (moat noticeable in 
arras iike clothing and custom, but extending to 
behavtor and personnlity traits as we\\\ 



4. WKIGH THE RELATIONSHIPS BETWEEN 
PEOPLE 

♦Do the whites in the atory po^ieaa the power, take 
the leadership, and make the important decisions? I>o 
ra^l minorities and females of all races function in 
Mientially supporting roles? ^ 

*How are family relaUcmshiiM depict^? In lUa^ a 
families, ia th| m<Hher always dominant*' In Hiaiwnic 
families, are there alwaara lota of children? If the 
family ia separated, are societal mnditiima— 
unemployment, poverty, for example — rited among the 
reasons for the separation? 



5» NOTE THE HEROES 

For many years, books showed only **safe" minority 
henM—thoae who avoided serioua conflict with the 
wfiite Mt^Miahment^of their time. Minority groups 
today are inmating on the right to define their own 
heroea (of both aex^) baaed on their own concepts and 
atruggles for juatire. 

When minority hemes do appear, are they admired 
for the same qualities that have made white heroes 
famous or becauae what they have done has benefited 
white people? Aak this que^on: "Whose interest is a 
particular h^> really serving?" 



6. CONSIDER THE EFFECTS ON A CHILD'S 
SELF*iMAGE 

•Ara norma eataMlahed whkh limit any chiki a aspirn 
ti<ms and aelf-concept? What effect can it have on 
Biack children to be continuously bombarded with 

images of the color white aa the ultimate in he;i , 

cleanlineaa. virtue, etc.. and the cokw black 
.dirty. Rearing, etc ? the hi«»k counterjici pr 

reinforre this p<Miitive aaaociation with the coW white 
and negative aaw»riotion with black? 



•What hnppena to a girl's self image when she ri-ad^ 
that boys perform all of the brave and imp*»rtant 
deeda? What about a girl s self esteem if she is n<»t 
"fair" of skin and elim of body? 

•In a particular story, is there one or more fH»rHi>n5i 
with whom a minority child can rewhly idrntifv V* .i 
pcNistive and constructive errd'' 
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7. CONSIDER rkE AUTHOR'S OR ILLUSTRA- 
TOR'S BACKGROUND 



Analyse the bi<iKrBphiarl material on the Jacket flap 
or the hack of the book- If a story deals with a minority 
theme, what qualifies the author or illustrator to deal 
with the suhjert? If the author and illustrator are nc^ 
memhem of the minority being written aboot« ia there 
anvthinn in their background that wouM s|>edfleally 
recommend them as the creators of this book? 



8. CH^X K OUT THE AUTHOR'S PERSPEC- 
TIVE 

No author can be wholly ohjecttve. All authors write 
out of a cultural as well as a personal context Chil- 
dren's bdoks jn the past have tradition ally come fmn 
authors who were white and Who were members of the 
middle class, with one result being that a single 
ethnocentric perspective has dominated children's lit^-- 
ature in the United States. With any book in qwstion, 
read rarefuiiy to determine whether the directkm of the 
author's perspective sulwtantially weakens or strength- 
ens /the value of his/her written work. Is tK* perspec 
tivp patriarchal or feminist? Is it solely Eurocentric, or 
do minority cultural perspectives also receive respkt?' 



9. WATCH FOR LOADED WORDS 

A word is loaded when it has insulting oventon^. 
Kxample?! of loaded adjectives (usually racist) are 
"savage, "pnmitiv^;' "conniving/* "lazy" "superb* 
tious. trrncheroUs/ "wily."' •'crafty." "inMrrutabie " 
**d<K:ili-. ' and "harkward." 

•I>x»k fur sexist language and adjectives that exclude 
or ridicul* women I^k for use of the male pronoun to. 
pef#-r to bi*ih males and females. While the generic use 
of ihv wurd "man" was accepted in the paat^ its use 
todny is outmr»ded. TTie following examples show how 
?wxi.st Inntfuage can be avtitded: ancestors instead of 
forpfarherf«: rh«irperson inifttead of chairman; commun 
itv m.Mt^^rifl of bn>therhdod; fire-fighters instead of 
firf^men. manufactured instead of manmade; the hu- 
man family inHtead of the family of miin 



10. LOOK A'l TMH COPYRIGHT DATE ^ 

Books 4m minority themes— usually hastily 
conceived— suddenly b^an appearing in the mid* 
196U s. TTi«re followed a growing number of ''minority 
experience" books to meet the new market demand, but 
most of these were still written by white authors ' ted 
by u4iite editors and published by while pub. rs. 
Thsy tlMareftMre reflected a white point of v^. Kot gnttl 
wty i97C rs has the children's book world begun to 
even leuiolaly reflect the realities of s roultir^al 
•ociety. The new direction resulted from the emergence 
of minority authors writing about their Own experien* 
ces. Unfntunatdy, this trend baa been reversing in the 
late 1970's, m publudiers have cat back on such books. 
Non^sesci^ booln, with rar^ exceptions, were not mtb- 
lished before 1973. 

The copyright dates, therefore, can be a due as to 
hqw likely the book is to be overtly i^st or sexist, 
although a tecent copyright date, of course, b to 
guarantee of a book's relevance or sensitivity. The 
copyright date wlily means the year the book was 
pabiUied. Jt usually takes about two yoirs fnrni the 
time a manuscript is sutmiitttd to the publisher to the 
time it is actually tainted and put on the market This 
time Isg meant very little in the imst, but in a time of 
rai^ diaage and changiqg oonsckHwn^ when chil- 
dren's book puMishing is attemptiiig to be **felevanC** it 
is becoming increasingly significant. (For fully detailed 
criteria, a book titled Guideiinew for Seiecimg Kas Free 
J}^^oaki und Siar^kM. 16,95. is avaUabte ftom 
CIBC at the address below.) 
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BEST (jOF^ 



OMBATTING HANDICAP STEREOT7PI)K3* 



Handicapp^ people are often expected to enter only a restricted range 
^ of careers because . J. well, because its thought to be suitable. People who 

art retarded are supposed to enjoy boring, tedious, repetitive work. Similar- 
ly, deaf p^^^e are <rften said to enjoy art and design w(^, and the blind to 
make good rwwsstand keepers. '"'Persmis who are hearing impaired should 
wcmIc in noisy factories/' "Disabled people prefer to work only in jobs help- 
ing otf^r disabled people." The list csi ster^types can go on and on. Yet 
retarded people exf^rience boredom and need relief from tedium. And, 
while some deaf people do enjoy art and <^ign, others care little for them 
and have no taiefit in those afeas. Almost any generalizations that or^ > 
makes-^even ''positive'' ones will be at best distcMtions of reality. 

SOME NOTES ON STEREOTYPES 

Ail kimls^of stereotypes exist TN? .imrH>rtant thing to recognize about 
most erf them is that the specific ccmtent of the stereotype is not nearly as 
important as the fact that there is a stereotype present at all Stilt, it is possH 
^ ble to identify some common kinds and discuss what career educators can 
r do about them. Before d^ng so, however, a few othe^enerai points about 

^ stereotypes need to be considered. First stereotypc^iVre not universally 

held— some employers, for instance, have long since gotten over un- 
justified qualms about hiring or promoting handicapped people and see 
them as camiidates for a wide ran^ of jobs. Second, not all hamJicapped ' 
people have been equally affected by others' stereotypes— many handicap- 
ped children, for instance, have not been overly protected by tl%ir parents 
ami suffer none o^he problems that come from being watched over to ex« 
cess. Finally, stereotypes are undesirable because they unfairly 
characterize whole groups of people, not because they are necessarily un« 
true each individual —some deaf people do paint well for example, and, 
less f rivoiously. some emotionally disturbed people are indeed hard to get 
along with. There is nothing wrong with recognizing a characteristic, 
desirable or otherwise, when an individual in fact possesses itj the error lies 
in presupposing that someone has this, that or the othw characteristic just 
because that person has a harKlicap. ' i 

STEREOTYPES AND THE ROLE OF CAREER EDUCATION 

The creation of career education as a Congressional mandate m 1974 em- 
phasized t»w importance of serving all students The passage of the Career 
Education incentive Act in 1977 re^mphasized this and drew special atten- 
tion to the need to reduce thp effects of stereotyping on the career choices 



*Excerpced from American Instltutos of ReaaaY-ch, Progiraas to Combat 
Stereotyping In Career Choice , Palo Alto, California, 1980. 
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STEREOTYPING 2 

of handicapped people P L. 94-142 established a "free appropriate public 
education'' in the 'Meast restrictive environment' as the right of all l^nd- 
icapped children The message of these various mandates is clear— a// 
children must receive nonstereotyped career education and be integrated 
into soc^ty to the fullest extent possible consistent with their needs and 
desires'. 

But with what oiiipects of stereotyping should career education be co/v 
cerned the most? Since the goals of career ^ucation are so broad, it might 
fairly be argued that practically any stereotype falls within its domain StiH, 
there are some common kinds with which career educators must be par- 
ticularly concerned. ^ " 

# ^ 
Some Common Stereofypes 

We will consider three common classes of stereotypes, pointing out sohie 
ways in which they may manifest themselves in the school, in1>usiness and 
industry, or in the family. 

STEREOTYPE 1: There is only a very small range of careers that harni- 
icapped people can expect to pursue. An unfortunately common habit of 
mind is to ruminate on the prqblems.tl^t a person with this or that disability 
might have satisfying certain jpob requirements. Often, such ruminations 
identify genuine prc^lems, but are still essentially obfuscatory for a couple 
of reasom. First ttiey direct attention to jobs that a person |5tobably. coufcl 
not do, whiiNi is not very Mpful--each of us is suited fw swie things and 
nor others, with the former being much more worth thinking about than the 
latter Second, most jobs are within reach of a great many handicapped peo- 
ple, including some jobs that seem unlikely on the face of it by picking out 
some of the more extreme difficulties, one tends to sutmrdinate this 
fact— again, an unhelpful apfHoach An effect of ajl this is that hamjlicap* 
ped people may be presented with few q3po7tunities in educati^oa to learn 
about and become interested in careen which flhey might well find reward* 
ing. 

This and related stereotypes often stand in the way of disabled people 
seeking employment. Employers may not see immediately how' the disabled 
person can get the job done properly (or at all) and jump to the conclusion 
that the person cannot. Or, employers may t^lieve that otl^r workers will 
not be able to work well with handicapped ^lieagues, or will work ade- 
quately with them only in certain roles the latter is particularly serious as 
it may serve to close off oppcKtunities for advancement Generally speak- 
ing, these fears will not come true; disabled mdividuais are as likely as those 
who are not disabled to work (Hit well on the job 

STEREOTYPE 2: Handicapped people are excluded from full participation 
in most activities by tf^ir disabilities. This is really a more gerieral statement 
of the first stereotype, representing the same unfortunate habit of mind 
more broadly applied This stereotype temis to divert attention from the 
many ways in which various disability related problems can be over* 
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STEREOTYPING 3 

» 

come— a greater appreciation is needed for the fact that many, perha^ps 
most, tasks can be accomplished inr ways other than those routinely used. 
An extreme, bqt not uncommon, manifestation of this stereotype in educa- " 
tion and job training is that disabled people can only succeed tn a "special" ' 
setting. Of course, special settings, from resource programs to residential 
schools, offer many valuable services. The trick is to arrive at the best "mix" 
for the individual that is as close to the regular environment as possible. 

Staff in regular programs may manifest this stereptype in many ways, 
among them: disabled studenU will lower the standards in the classroom; 
they will not be able to get along with other students; thejy «»ill not be able 
to communicate and teaching wHI be lmpo$sible;*thev will require-a human- 
ly impossible amount of work on the part of the teacher; they will require 
all instructional activities to be specifically designed for them; they will 
• jeopardize their own othen' safety*. they will waste precious time that 
mighf better be deVoted to students who are more likely to succeed. There 
are, no doubt, cases in which eaclr.bf, these things has occurred resulting. " 
very probably, from poorly conce'ivW'placements, inadequate support ser- 
vices. 6r a failure to prepare the teacher adequately to meet the students 
special needs. If good planning and fifkessary support services are in 
evidence, however, disabled students can participate In most activities. 

STEREOTYPE 3: Dhabied people have to be protected fmm the hurty- 
burly of the world. It is. of course, true that everyone must leam to cope 
*rith life's vicissitwJes, and that a person's capabilities and limitations are 
quite germane to'determining.how that indivkiual copes. In some cases a 
disability does indeed serve to define situations to avoid. However, ex- 
cessive solicitousf^s ami overprotectiveness can arise all too easily. The. 
individual exposed to too much protectiveness may became essentially an 
underachiever with a poor self-image. This may manifest itself as 
discouragement about the future, withdrawal from learning and «vorfcing. 
situations, lack of personal planning, or some otiw undesirable traits that 
interfere with realizatimi of the persmi's fuii potential. \^ 

THE ROLE OF CAREER EDUCATION 

Let us begin by looking at some of the reasons that stereotypes persist 
''»**«|ogdaft and Bikien (1977) state that a stereotype is often steadfastly main- 
jbined, although inaccurate First, culture often supports the transmission 
Of'stereotyjws, constantly reinforcing them. Second, l^ndicapped people 
are often.isolatAl, have relatively few opportunities f orlrfRmate relations 
to develop between themselves and so<ailed normal people, and conse- 
quently have little chance of disproving the stereotypes. Last, and perhaps 
most important, handicap^ people are often treated in ways that corre- 
spond to various stereotypes and are rewarded for living up to others' image 
of tlwm (Lemert. 1951) Career education can help to break these vicious 
cycles. Here are some of the ways 




STEREOTYPING 4 

^ SHOW HANDICAPPED PEOPLE IN A VARIETY OP ROLES Career edu- 

cators, when they develop materials, conduct "career days/' invite guest 
speakers, take students to fob sites, artd so on, can include handicap;^ 
people in a variety of roles. They can be shown in pamphlets, serv^ as 
resource people, and otherwise be involved. And, ihH should be done for all 
activities. Disabled people should not just pop up, in ''handicapped ac- 
tivities'' then go away, suggesting one-dimensionality. For example, a 
chemist who is cerebral paIsM, might come to a career day assembly to 
discuss opportunities in science and related areas. That the person is dis- 
* abled will be a goad object lesson for all and, quite possibly, a source of en- ^ 
coura^fement for handicapped students-^ but that need not be theiheme of 
the presentation, or even mentioned. The (arson's profession is, after all, 
chemistry, not cerebral palsy. 

EXPECT A LOT FROM HANDICAPPED STUDENTS, Handicapped people, 
notwithstanding the barriers they have faced, fill practically every role 
society offers. As barriers fall, it will become less and less unusual'to find 
handicapped (^opie in a wide variety of positions. Barriers are one thing, * 
J but challenges are another The former are needless impediments, the latter 
are integral to life's endeav^ and harnJicapp^ students shouJd meet and 
master them along with tt^ other students. Doing so is not only satisfying in 
% and of itself, it also enhances a student's self-image, raises his or her stand- 

ing with others, and provkies imf^tant practice for career success. 

GIVE OTHER CHIiDREN A CHANCE TO MEET AND WORK WITH HAND- 
ICAPPED YOUNGSTERS. Students can work t<^ether on projects, reports, 
and in the multitude of day-to-day school activities. In this there is a 
balance to be struck between students taking ori rdes at which they are 
naturally adept which is fine up to a point arKi theputine assignment of a 
particular role. Everyone, handicapped children ymcluded, should get a 
chance to lead, to follow, to work cooperatively Kith others, and fo make 
independent efforts. I / 

GIVE OTHERS A CHANCE TO SEE THE STUDENTS ACHIEVE This in- . 
elides parents and the community. The vehicles are many, from projects to 
take home, to open-houses, to lEP review meetings, to work placements 
Many possibilities are presented in the programs discussed below. 

REMEMBER Tlj^AT A "HEAD-ON " APPROACH IS NOT ALWAYS NEC- 
ESSARY That stereotypes are attitudtnal at base often suggests a "direct" 
approach to attitude change, one in which peoj^le are encouraged to iden- 
tify their presup|K>sitions and concerns and to deal with them There i> 
much value in this and some of tl^ programs feature it At the same time, a 
great deal of attitude change comes from doing and from seeing done if ^ 
disabled students are to realize tbeir potential to become competent in- 
dependent members of society, they, no less than others, must have the 
chance to nurture their skills, to t^ome involved with the world and ex- 
plore the wtole gamut of possibilities it offers, to learn to deal with life's 
realities, and to familiarize others with their capabilities. Providing oppor- 
tunities to do these things may seem to be an "iinJirect" way erf combatting 
' stereotypes, but it is crucial 

These, oL^^ourse, are things with which all educators siuHild be involved 
Career educators, however, are in an unusually advantageous position if a 
concern with stereotype reduction permeates tl^ir endeavors, then, ^^gjjj^ 
career education is infused throughout tl^ curriculum, this concerft slKHj^^Hp' 
become ubiquitous as well / 
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FACTSf ABOUT WOMEN AND MINORITIES IN THE JLABOR FORCE 

t 

Womeg i^n the Labor Force 

U The stereotyped view of a youog girl growing up, getting carried, 
and being taken care of aconoasically for the rest of her life is 
simply not consistent with reality. Consider, thfe following sta- 
tistics: 



a. Only about 3 out of ^^osen aged 18 and over are married* 

b. Approximately 1 out of every ^ marriage^^padc^ in divorce. 

■ ^ c. The number of one-parent families doubled betwejS^ 1970 and 
1983* By 1984,' 1 out o/ 6 families was maintained b/ a 
^ '-^^ woman. 

d, . In 1 out of 2 married-couple families, both the husband 

and wife hold paying jobs^ 

e. Nine out of tO woi^n work outside the home at som poiat 
in their lives. * * 

2. Thfif number of women in the labor force more than doubled between 
1950 and 1980. More than half of all wo^n aged 16 and ov^ are in 
the labor force; they account for more .thap two^fifths of all workers. 
(See Table 1 and the acccmpanying graph in Figure 1.) 

3. The fact is that most women work because of pressing economic need^ 
not simply for "extras." Nearly two-thirds of all women in the 
labor force in 1984 were either single (26 percent), divorced (11 
percent), f^idowed (5 percent), separated (4 percent), or had husbands 
whose 1983 incoa^s were less than $15,000 (19 percent). 

4. Married women, incliAling those with young children, have been entering 
' the labor force in i^acreasing proportions. 

a. ll|1983, 52 percent of married women with husbandls present 
were in the labor force cos^ared to 24 percent in 1950 and 

_ 40 percent in 1972. 

b. In 1984, 61 percent of all mothers with children under 18 
were in the labor force, compared to 30 percent in 1960, 
and 9 percent in 1940. 

c. In 1984, there were 8 million working mothers with pre-school 
children, up 3 Billion from 1973. 

d. In 1984, 52 percent of married women with children under 6 
were in the labor force, compared to 30 percent in 1970 
and 19 percent in I960. 

e. In 1983, nearly three-fifths (56 percent) of all children 
under age 18 had mothers in the labor force; 48 percent of 
all children under age 6 had working iiK>thers. 
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WOMEN IN THE LABOR FOReE, 1950-1983 



Year 


Total Women 
(in thousands) 


4 

Percent of Total 
; tabor Force 

f 


j 

Percent of All Women 
Aged 16 Years and Over 


1983 


48,5i)0 


" ,.44.0 


53.0 


* 1980 


44,733 


. ' 42'. 4 


51.7 


1975 
. 1970 


36,998 
31,520 




46.3 
43.3 


1965 


26,200, 




39.3 


1960 


213,240 


33 A 


37.7 


1955 


* 20-, 548 


31.6 


35.7 


1950 


^__i8x38a 


. — 


33. » 




— ' » . . . . .f . 







SOURCE; U.S. Depact^eaC of Labor, Bu|:«au of Labor Statistics, '^Handbook of Labor 
Statistfcs 1978" and "Eaq)loyneht andTJneaaplOyiaent: A Report on 1980, Special 
Labor Force Reiport 244". 
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Figure 1. Increase of Women in the Labor Force 



30 




Projections indicate that the trend of increased participation in 
the labor force will continue. 

By 1990, sore than 70 percent of all fenales 16 to 54 will 
be in the job aarket. v 

By 1990, two-thirds of all married wonen under age 55 will 
have jobs outside the hone, including' aore than half of 
all Bothers with children under 6. 

c. By 1990, only 1 out of every 4 wonep will fit the current 
stereotype of wcMun as full-time homenaker and mother. 

Not only are more women working » but the average nui^er of years 
they are working is increasing. The average worklife expectancy of 
woaen was Approximately 6 years in 1900, and just over 12 years in 
1940. In r^9-80, the average woman could expect to spend 29.3 
years of her r^e in the work force. 

Although womien areS^rking in every major industry group, one quarter 
of all employed wo^n are found in only 22 of the 500 occupations 
recognized by the Department of Labor. They are especially concen- 
trated in clerical, service, and selected professionaL occupations. 
In 1984, 99 percent of secretaries, 96 percent of registered purses, 
83 percent of elementary school teachers, and 70 percient of retail 
clerks wre vtmen (see Table 2). 

The average woman worker is as well educated as the average aan 
worker (aedian 12.2 years of school coo^leted). However, in 1984 
the average wMum earned only 61 cents for every dollar earned by • 
the average slale when both are working year-round, full-time. As 
shown in Figure 2, there is a large gap between male and female 
earnings at each educational level. In 1983, wonen workers with 4 
years qf college education had a median incoae slightly above tMVt . 
of men who had only 1 to 3 years of high school «. 
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Figure* 2. Median Inc(me of Full-Time, Year-Round Workers, 1983. 
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Employed Civilians by Itetalled Occupat^ouj 
Sex» Race» and Hispanic Origin- 
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9. The BO re education a woisaa has, the Bore likely she will seek paid 
esployMat. In 1984 at>out 3 out of 4 iirooen college graduates were 
la the labor force, coapared to fever than 1 out of 3 vooen who had 
not gone beyond the eighth grade. ^ 

10. '%ro«en*8. work** isNdot as narrowly defined in sooe other countries^ 
For exa^le, in several tountries in Western Europe 18 to*25 percent 
of the doctors are woaen; in Vest tkrrmany 33 percent of the lawyers 
are woflien; in the Soviet Union wo«»lk are 28 percent of the engineers » 
38 percent of the scientists, 36 percent of the lawyers, and 75 
percent of the doctors. The percentage of woaen physicists in China 
has been variously estiaiated at between 10 and 25 percent. 

11. The situation in the United States is changing, with aore and more 
femalfes in the United States entering traditionally sale careers. 

a. While the najority of ^iployed iroaen axe still in tradi- 
tional clerical and service occupations, a substantial 

4 nuaber have aade inroads into professional-*technical jobs 

with higher status and earnings. In 1970, 60 percent of 
^ all feswle professional technical workers were ici the sore 

traditional arys of nursing and pre-college teaching; by 
1982 this proportion had dropped to about 50 percent. 

b. As shown in Table 3, the ousber of woaien in many tradi- 
tion^ly Bale fields increased dramatically between 1972 
and^982. For example, 24 percent of pharsiaclsts were 
woisen in 1982, coi^E^ared to only IS percent ten years 
earlier. 

lAiile only 11 percent of practicing physicians in 1979 
were women, «roMen received 25 percent of the H.O. degrees 
awarded in 1982, 

-d.\ The auid>er of women receiving degrees in dentistry increased 
frpB 1 percent in 1971 to 15 percent in 198^ 

e. In 1971 only 7 percent of law degrees went to wc«en; by 

1982 this had increased to 33 percent. 

.f. There mre only 328 wcMsen in the fall 1969 engineering 
class, less than one percent of entering students. By 

1983 there were 18,689 women in the engineering freslwan 
class, representing 17 percent of entering students. 

g. In 1983 woii^n received 13 percent of the total nuaber of 
/■ bachelor degrees in engineering, compared to 2 percent in 

' 1975 and threej^nths of a percent in 1955. 
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Table 3 



Coaparisoa of Selected Occupations for W<»en : 



1972 and 


1982 








" — — » 


Percent 


of Total Eraployed 


. Occupatiolf 


mi- 


1982 






Accountants 


" 38 


44 


Computer specialists 


39 


45 


Engineers 


17 


29 


Lawyers/ judges 


4 


15 


Life and physical 
scieatists ^ - 


10 


21 ^ 


Phara^cists 


13 


24 


Engineering and' 

science technicians 


9 


18 * 


Social scientists 


21 


38 


Bank officers and 


19 


37 . 


insurance agents^ 

brokers, and 

underwriters 
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12 


26 








Sales representatives y 
aanufacturing 
industries 


7 / 


21 


I 1 : , 1 
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B. Minori ty Workers 

— ^ 

1* While OK>re thaa half of all white too are in professional , managerial 
or skilled craft occiqiations — those paying relatively high wages — only 
about 30 percent of minority sen^ 25 percent of white women, and 

^ less than 20 percent of minority woiMn are so esqployed. 

2, Minorities are imderrepresented in many of the more prestigious^ 
%rell-paying occupations but overrepresented in many lower-paying 
positions* For exasqple, blacks are about 9 percent of the total 
labor force and Hispanics about. 5 percent by only: 

3 percent of dentists 

3 percent of engineers 

4 percent of lawyers 

4 percent of painters and sculptors ^ 

6 percent of college teachers. * 

On the other hand, blacks represent: 

17 percent of file cletks 

24 percent of correctional institutional officers 

38 percent of garbage collectors 

28 percent of privat^ household cleaners and servants. / 

3. The median salary for black w<M»n who Worked full*-time throughout 
1983 was $13,000^ compared with $14, 6H for white women ,A$ 16, 410 for 
black men and $23,114 for white aien. 

4. la 1983, 44 percent of the white households had a Bonthly incone of ^ 
$2,000 or aore, compared to 31 percent for Hispanic households, and 
24 percent fot black households. 

5. Adult eaploysient rates show that white sales are the aost advantaged 
and Binority sales and feoales are the aost disadvantaged. In 1984, ' 
un^iloynent rates ranged fr<m about 6 percent for white ircn and 
woB»n to over 10 percent for Hispanic ottn and woB»n, and acre than 
16 percent for black tcu and black w(»en. 

6. According to the Census Bureau definition of poverty, poor families 
in 1980 included: 

8 percent of all the white faailies 
23 percent of all the Spanish origin faailies 

29 percent of all the black faailies 



7. Given the poverty figures, it is not surprising that alacrities have 
poorer health and living conditions thaa whites. 

a. Thirty-three percent of all black children suffer fro« 
aalnutrltional deficiencies coapared to 15 percent of all 
white children. 
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b. Hinority childre^have a 30 percent higher chance than do 
white children dying before thay are 14 years old. 

c* Ten percent of tfee total U.S. population lives 'in housing 
with one or more physical deficiencies. For Chicanos the 
figure is 19 percent and for Puerto Ricans it is 27 percent. 

d. The worst health care in the U.S. is found on Indian ^ 
resc^rvations . Life expectancy for sen on the Nava j o 
reservation is 44 years, cc^ared with 67 nationally. 
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8. Socioecon<Mics%4Uis is related to educational opportunities. For 
exaople, 64 percenb^af medical students ccwe from families where the 
father is a physic ian^^nother professional , an owner » or a aianager. 

9. Seventy- five percent of whites graduate from high school coopared to 
56 percent of«blaclcs and 54 percent 61 Latinos. 

Blacks, Hispanics, and Kative Aaericans Account for aljMSt 20 percent 
of the U.S. population but in 1981 constituted less than 10 percent 
of all Bachelor's ^degree i^cipients. 



11. The trend is for increased nufd>ers of ainority workers to enter 
professional and technical fields.* 

a^. Between ' I960 and 1982 the percent of ainority woaen who 
were professional and technical workers increased ftom 7 
to 14 percent. 

* •» 

b. The nuaher of blacks earning degrees in engineering has 
increased significantly since the early 1970' s — nore than 
tripling (fron alaost 600 to over 2,142) between 1972 and ' 

1983. ^ . ' 

c. Minorities increased their share of nedical degrees from / 
less than 1 percent in 1970 to IQ percent in 1983. ^ 
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4. ROLE MODELS 

a. Contend ium of Women and Minority Scientists and Engineers 

b. Sample Ideas for Using Posters of Scientists 

c. Women and Minority Scientists Keyed to Science * 
Curriculum Topics 
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COMPENDIA OF. WOMEN AND MINORJTY SCIENTISTS AND ENGINEERS 
I. BLACK SCIENTISTS AND ENGINEERS 

Lif e Sciences 

7 ' 

1- " Georttk Washington Carver . 1864-1943 (1,3,4,5,6)* 

AtaiCULTURE SCIENTIST; ievtsloped hundreds of products from the peanut, 
the soybean, the pecan i^ut, the "sweet potato, and other .plants . 

2. Charles Drew . 1904-1950 (1,4,5,6) 

BLOOD PLASMA RESEARCflER; developed tecl^iques for storing huoan blood 
until it is needed; created "blood banks." 

3. Williaa Hipton . 1883-1959 (1,3,5) 

MEDICAL SCIENTIST; developed a test to detec^t syphilis'; world expert 
on diagnosis and treatment of venereal disease^ 

4. Ernest Just . 1883-1941 . , (1,4,5,6) 

CELL BIOLOGIST; .studied .the structure and funccion of cells, especially " 
egg cells and eabtyoa. 

5. Theodore Lawless . 1892-1971 • ; • . (1,3,5) ' 

DERMATOLOGIST; -established a skin clinic in Chicago's Blatk cowwinity; 
. , internationally known skin specialist; becaae a millionaire. 



*The nufld>ers in parentheses indicate t^at additional information about 
the particular scientist qan'be found as follows: 

« 

(1) Winslow, Eugene, Black Americans in Sciaface aad Engineerinitt 
Contributors of Past and Present . Afro-Am Publishing Company 
Chicago, IL, 1978. 

(2) U.S. Department of Energy, Black Contributors to Science and 
Ener^ Technology , Washington, DC, 1979. 

(3) Carwell, Hattie, Blacks in Science; Astrophysicist to Zoologist . 
Exposition Press, Hicksville, NY, 1977. 

(4) Jenkins, Edwards, et al. American Black Scientists and Inventors , 
National Science Teachers Association, Washington, DC, 1975. 

(5) ^aber, Louis, Black Pioneers of Science and Invention , Harcourt, 
Brace, and World, Inc., New Yofck, NY, 1970. 

(6) Hayden, Robert C, Seven Black American Scientists . Addisonian 
Press, Reading, MA, 1970. ^- , 

♦ 
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6. Vance H. Marchbanks . 1905- (1,3) 

SURGEON; project head physician on Mercury space prograa; also helped 
design space suits and nonitoring systems for the /^ollo moon shot. 

7. Leon Roddy , 1921- (3,4) 

ZOOLOGIST; ^scpert on the life cycle and behavior of spiders, 
identified aore than 6,000' kinds of spiders. 

8. Charley Henry Turner . 1861-1923 ' ^ (1,3,4,6) 

ZOOLOGIST; expert on the social behavior of ants and bees; discovered 
that bees are attracted to f lovers by color and odor as well as by 
the pattern of the flowers. 

9. Daniel Hale Williasis . 1858-1931 (1,3,4,5,6) 

SURGEON; credited with perforating the first ''open-heart** surgery in 
1893 when he saved the life of a knifing victin by sewtng up his 
heart* 

B» Physical and Earth Sciences 

1. Benjawin Banneker , 1731-1806 (1,3,4,5,6) 

ASTRONOMER, aathenatician and inventor; used his mathesatical skills 
and studies of the stars^to develop ^n almanac; developed the first 
clock tot^ly built in Asierica* 

2- Lloyd HalK ' 1894-1971 (3,5) 

CHEHIS^; applied his knowledge of cheaistry to probla» in the food 
industry; responsible for the develojM^nt of seasonings, seat curing 
products, and other food preservatives, 

3- Percy Julian , 1898-1975 (1,3,4,5) 

CHEMIST; SMMtines called the ''soybean chaaist;" synthesized a muB- 
her of i^>ortant coa^ounds fro« soybeans, including cb^icals used 
ilrthe treatment of glaucMUi and arthritis; became a Billionaire. 

4, J> Ernest Wilkins . 1923- * (1,2,3) 

PHYSICIST, mathesutician, and engineer; expert in^ the development of 
nuclear power; attracted nationwide attention i^en he received a college 
degree at 17 and a Ph,D at 19. 

C. Engineers and Inventors 

1.^ Archie Alexander . 1888-1958 (2,3,5) 

CIVIL ENGINEER; established an engineering firm and constructed bridges, 
fr€feways, airfields, and power plants. 
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Andrew J, Beard , 1849?-1921 (1,5) 

INVENTOR; patented a device for the autoaatic coupling of railroad 
cars, eliminating dangerous job of manual coupling. 

Otis Boykin . 1920- • (1^2) 

ENGINEER; developed a control unit for artificial heart stliaulatora, 
a resistor used in radioii, televisions and computers; a chenical air 
filter, and aany other devices. 

David Crosthvait , 1891-1976 (2,3,5) 

MECHANICAL ENGINEER; specialist in designing heating and refrigeration 
systeflus, including the one used in Rockefeller Center in^^w York City; 
received sore than 30 U.S. patents and many foreign patents. 

Sarah E^ Goode , 

INVENTOR; folding cabinet bed patented |p 1885; first recorded Black 
woman to receive a patent. 

Meredith Gourdine ^ 1929- (1,2,3)* 

ENGINEQt; developed a method for producing high^nroltage electricity 
frMi natural gas; this method has potential for supplying poi^r for 
heat and light in hosies, desalting sea vater, and burning coal more 
efficiently; Gourdine also won a silver medal in track the 1952 
Olyroics. 

Frederick McKinley Jones . 1893-1961 (1,2,5) 

ENGINEER; developed the first autosatic refrigerator for long-haul 
trucks, a portable X-r^^y nachine, hox-office equipaent for handing 
out tickets and naking change, and owny other inventions; held nore 
than 60 patents. 

Levis Hbya^d Utiaer . 1848-1928 (1,2,5) 

ELECTRICAL ENGINEER; aesiber of Thoaas Edison's research tean; patented 
a process for asking carbon filarcnts for light bulbs and invented the 
bulb's threaded socket. 

Jan MatzeliRcr . 1852-1889 ^ (1,5) 

INVENTOR ;^developed a aachine to make shoes autoaatically; this 
aachine could aake thousands of pairs of shoes per day. 

Elijah McCoy . 1843-1929 (1,2.3,4,5) 

♦ 

INVEKTOR; developed a device for the automatic lubrication of machines, 
which revolutionized the machine industry (persons inspecting a new 
machine Often asked if it contained the "real McCoy/' a term which is 
still used to mean genuine quality); earned more than 50 patents for 
various inventions. 
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11. Garrett Morgan . 1877-1963 (1,2,4,5) 



INVENTOfl; developed a safety helaet and ga^ nask ^r firenen which 
helhn.nself used' to rescue aien trapped in a tuimel Iby a gas explosion; 
also invented the automatic stop sign, the foreruuner of ai^dern traffic 
▲ lights. 

12. Norbert Rillieux . 1806-1894 (1,2,5) 

ENGIKEER; patented a sugar-refining process which greatly reduced the ' 
cost and danger of producing sugar. 

13. Rufus Stokes . 1922- (1,2} 

INVENTOR; developed aa air^-purification device to reduce the levels 
of gases and ash fros furnace and pover plant swke. 

U. , Virgil Trice , 1926- (2,3) 

CHEMICAL ENGIMEER; expert on managing radioactive wastes frMi nuclear 
power plants; works for the U.S. Departaent of Energy. 

15. MadaBMi C. J. Walker , 1869-1919 (1,3) 

INVENT(Hl; invented a hair softener and a.CMib for straightening hair; 
one of the first wosMin to becMte a Billionaire through her o«m efforts. 

46. Granville Woods . 1856-1910 (1,2,3,4,5) 

ELECTRICAL ENGINEER; earned patents for aM>re than 35 electrical 
inventions including a thitd rail systm for an electric locmaotive, 
an i^roved airbrake systen, and a telegraph systes for coaminicating 
between aoving trains; sold auny of his inventions to the General 
Electric, Westinghouse, and Bell Telephone c<^anies. 
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II. WOMEN SCIENTISTS AND ENGINEERS 

A. Life Sciences 
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1. Rachel Carson . 1907-1964 (5,6)* 

BIOLOGIST; studied the effects of DDT and other pesticides; wrote 
the controversial book The Silent Spring warning about the dangers 
of DDT. 

2. Gerti Cori . 1896-1957 (1,3,4) 

BICM^HEMIST; studied the processing of carbohydrates in humans; sliared 
the 1947 Nobel prize in physiology with her hosband Carl for their 
discovery of how glycogen is catalytically converted. 

3. Gladys Anderson Eaerson . 1903- (3,6,7) 
BIOCHEMIST; studied the ef^cts of vitaain deficiencies on the body. 

4. Jane Gpodall . 1934- ^" ^ (1,5) 
BIOLOGIST; studies behavior of chii^anzees in Africa. 

5. Frances Oldhaa Kelsey > 1914* 

EHYSICIAN; aqiloy^d by Federal Drug Adsinistration; refused to approve 
use of thalidomide after detprvining it bad dangerous side effects. 



* The nuabers in parentheses indicate that additional inforaation about the par- 
ticular scientist can be found as follows: 

(1) Schacher, Susan, ed. , Hypatia's Sisters; Biographies of Woaen Scientists - 
Past and Present . Feainists Northwest, Seattle, 1976. 

• 

(2) Yost, Edna, Aa^rican Woaen "^f Science . J. B. Lippincott Coiqpany, 
Philadelphia, 1955. (This book is out of print but is available 
in OMny libraries.) 

(3) Yost, Edna, W<»en of Modem Science . Dodd, Mead & C(M^any, New York, 
1959. (This book is out of print but is Available in many libraries.) 

(4) Asiaov, Isaac, A8i«W)v*8 Biographical Encyclopedia of Science and 
Technology . Ooubleday & C<Mq>any, New York, 1972. 

* %. 

(5) Churchill, E. Richard and Linda R. Churchill, Science Activity Reader . 
J. Weston Walch Publisher, Portland, ME, 1979. 

(6) Eaberlin, Diane, Contributions of Woaen: Science . Dillon Press, 
Minneapolis, 1977. 

(7) Haber, Louis, Woaen Pioneers of Science . Harcourt, Brace and 
Jovanovich, New york, 1979. ^ 
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6- Diyie Lee Ray ^ 1914- • ' (6) 

MARINE BIOLOGIST; first voaan to chair the U.S- Atomic Energy Comis- 
sion; one of tliie first wqisen governors. 

7. Shall Russell , 1913- (3) 
G^fETICIST; helped explain the physiological proceddes of genes. 

8. Florence Siebert , 1897- (2) 

BIOCH^IST; discovered the tuberculin which leads to tuberculosis 
and developed the Tine test for tuberculosis. 



9. ^ Helen Brooke Taussig , 1898- 

PHYSICIAN; devis|jd an operation to correct oxygen deficiehces in 
children bom wi^h heart Jp^ects C*blue babies") ; firstf woman 
president of the Aiaer lean Heart Association. 

10. Rosalyn S. Yalow , 1921- (7) 



PHYSIOLOGIST; won 1977 Nobel prize in physiology and oedicine for her 
technique to detect and la^asure siinute levels of cbeflsicals in the body. 

B. Physical and Earth Sciences 

« 

1. i;iorence Bascoai, 1862-1945 



J 
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GEOLOGIST; first woman to receive a Ph.D. degree froa Johns Hopkins 
University. , 

2. Katherine Burr Blodgett . 1898- (2) 

PHYSICIST; discovered how to sake nonref lecting glass; led to the 
iaprovoaent of caaiera and telescope lenses. 

3. Annie Jimp Cannon , 1863-1941 (2,6) 

ASTRONOMER; identified and classified 340,000 stars (sore than anyone 
else in the trorld) . ' 

4. ^ Marie Sklodowska Curie , 1867-1934 (1,4,5) 

PHYSICIST, CHEMIST; discovered radium and poloniua; explained radio- 
activity. Won Nobel prizes in both physics (1903, shared with her 
husband Pierre), "and chemistry (1911). 

5. Rosalind Franklin , 1921-1978 

niYSICAL CHEMIST; used X-ray diffraction techniques to study the 
structure of VHA; her results were the starting point for Watson and 
Crick in their work which led to "breaking** the genetic code. 
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6. Maria Goeppert-Wayer , 1906-1972 (1,4,7) 

» PHYSICIST; shared the 1963 Kobel prize in physics for the shell aodel 

theory of atoaic nuclei. » 

7. Caroline Herschel , 1750-1848 (1) 
ASTRONOMER; discovered 7 CMiets and oiany nebulae. 

8. Dorothy Crowfoot Hodgkin . 1910- (4,5,7) 

CBEHlSt; won the 1964 Nobel prize in cheaistry for discovery of the 
Bolecular structure of vitaain B-12, a coopound essential in coobatting 
pernicious anasia. 

9. Irene Joliet-Curie . 1897-1956 ' (1,4,5) 

CHEMIST; continued the work of her parents on radioactivity; shared 

the 1935 Nobel prize in cheaistry with her husband Frederic for their • 

synthesis of new radioactive elaaients. 

Lise Meitner . 1878-1968 ' (1,3,5,7) 

PHYSICIST; research on radioactive naterials; first to suggest that 
the uraniua nucleus splits in two (nuclear fission) when bonbarded 
with neutrons. 

11- Maria Mitchell . 1818-1889 » (1,5,6) 

ASTRONOMER; received a gold aedal froa the King of Deoaark for her 
discovery of a new cmset; first professor of astronoay at Vassar College. 

12. Ellen Swallow Richards , 1842-1911 \/ (1,2) 

CHEMIST; first iroaan to graduate fr<m Massachusetts Institute of 
Technology; conducted water purity surveys for the state of Massachu- 
; setts and served as an adviser in sanitary engineering to BM>re than 
200 coapanies and schools. 

13. Florence van Straten , 1913- " (3,6) 

METEOROLOGIST; ioproved techniques for using weather balloons to 
collect inforaation; contributed to the developsMsnt of naval 
weather stations. 

14. Chien Shiung Wu , 1912- (1,3,6) 

NUCLEAR PHYSICIST; explained concept of the physical structure of the 
universe; her work overthrew a previous idea (the principal of parity) 
which said that an object and its isage behave in the sarc way; cur- 
rently professor at Coluabia University. 
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Matheaatical Scientists 



2. 



Hypatia , 370-415 



(1.4) 



Greek MATHEMATICIAN, Inventor; wrote several textbooks on mathematics 
and philosophy; also invented 2 iostniments to study the stars (an 
astrolobe and a plaifesphere) . 

2. Grace Hopper . 1906- 

COMPUTER SCIENTIST; helped pidneer the current aethod of cosiputer 
prograaning by designing a c<Mpiler systaa which serves as a translator 
between people and ouichine; instnaeatal in developing COBOL » a cos- 
puter language nrhich is widely, used in business. 

3. Ada Byron Lovelace , 1815-1852 

Etfglish MATHEMATICIAN ; first person to prograai a c<HBputing machine. 
Engineers and Invent:ors 

1- Lillian Moller Gilbreth , 1878-1972 (2,6) 



2. Sarah E, Goode ^ 

INVENTOR; folding cabinet bed patented in 1885; first recorded Black 
wonan to receive a 'patent. 



INVENTOR; deviaed a process of straw-weaving with silk or thread; 
the first wo«an to receive a U.S. patent (1809). 

4. Margaret TCnight J 

INVENTOR; developed^ a sachine for staking paper bags (patented in 
1871) and used it in a ttanufacturiog business. 

5. Sibella Masters > 7-1720 (1) 



INVENTOR; developed a new aiethod of cleaning and airing corn; she was 
the first American inventor to receive a British patent but it was 
recorded in her husband's name. 

6. ^ Sarah Mather ^ 

INVENTOR; developed a sutoarine telescope and lamp which was patented 
in 1855. * 

7. Madame C. J. Walker , 1869-1919 



INVENTOR; invented a hair softener and a comb for straigtening hair; 
one of the first wo^n to become a millionaire through her own efforts. 



INDUSTRIAL ENGINEER; specialist in time and motion studies. 




Mary Kies 



(1) 
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SAMPLE IDEAS FOR USING POSTERS OF SCIENTISTS 



!• Discuss the "Scientist of the Week ," setting aside a time each week 
for presenting a profile of a sclent tst and dlscus^fifrng various 
aspects of that person's job and life. 

2. Discuss the scientlstCs) appropriate to the ^lence topics being 
covered 9 perhaps planning a demonstration or experiiKnt related to 
the work done by the scientist* 



3« Discuss the. diversity of science and engineering careers available, 
perhaps assigning groups of stiidents to find out im>i:e about each 
career and report back to the class* 



4* Discuss the preparation needed for science and engineering careers , 
especially the Importance of getting a good background in mathematics » 
but pointing out that you need not be a genius to succeed in a science 
career* ' • 



5* Discuss combining careers and full personal lives, including family 
life and leisure activities. 

6* Discuss the diversity %t people in science careers — including women, 
minorities, and the handicapped; married and single people with a 
^ variety of life styles, etc. 



7, Discuss possible barriers to participating in science careers* 



\ 
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A. Biological Sciences 
1. Biology of the Cell 



kKmX AND HINORm SCIENTISTS KEYED 
SCIENCE CUKRICULUH TOPICS 



Famous Hiaority 
Scientists 



Ernest Just 



Famus 
Scieotists 



2. Genetics 



3. AniJMl Behavior 



4* Botany 



5. Husian Biology 



6. Ecolo^g^Pollution 



Leon Roddy 

Charles Henry Turner 

George Washington 
Carver 

Charles Drew 
Williaai Rinton 
Theodore Lawless 
Daniel Hale Villiaas 

Rufus Stokes 



Rosalind Franklin 
Shull Russell 

Jane Goodall 



Frances Oldhan Kelsey 
Florence Siehert 
Helen Brooke Taussig 



Rachel Carson 

Ellen Swallow Richards 



7. Biochemistry 



Gerti Cori ^ 
Gladys Anderson Enerson 
Dorothy Crowfoot Hodgkin 
Rosalyn Yalow 



ERIC 



50 



WOMEN AND MINORITY SCIENTISTS KEYED TO 
SCIENCE CURRICULUM TOPICS 
(continued) 



B. Chemistry 

1. At<«ic Structure 

2. Nuclear Chesistry 

' 3. Organic Chettistry 
A. Cheioistry in Industry 

C» Physics 

1. Tiibe and Hoveneat 

1. Machines (industrial) 



FaflK)U8 Minority 
Scientists 



3. Light 



4. Electricity 



5/ Nuclear Physics and 
Radioactivity 



Percy Julian , 

Lloyd Hall 
Norbert Rillieux 



FaBK>us Mamxk 
Scientists 



Maria Goeppert^Hayer 

Marie Curie 

Irene Joliet-Curie 

Lise Heitaer 



Li 1 lian^iMbre'th 

« David N. CrOstlwait Margaret Knight 

Frederick NcKinley Jones 
Jan Matzeliger 
Elijah McCoy 

Katherine Burr Blodgett 
Sarah Mather 



Meredith Gourdine 
Lewis Latioer 
Granville Woods 

J. Ernest Wilkins 
Virgil Trice 



Dixie Lee Ray 
Chien Shiung Wu 
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WOMEN AND MIIKAITY SCIENTISTS KEYED TO 
SCIENCE CURRICULUM TOPICS 
(continued) 



Faaous Mioority 
Scientists 



Fattous Voaen 

Scientists 



D. Earth Sciences 



1. Astronoaers 



2* Space Exploration 



Benjamin Banneker 

« 

Vance H. Marshbanks 



Annie Jump Cannon 
Caroline Herschel 
Haria Mitchell 



Meteorology 

4. The Vater Cycle 

5. Geology 



Florence van Straten 



Florence Sascoo 
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SCIENCE AMD ENGINEERING CAREERS 

a. Information About Science and Engineering Careers 

b. Participation of'ttoiBen,and Minorities In Science 

c. The Math In High School You'll Need for College 

d. Definitions of Selected Science and Engineering Fields 



SCIENCE AND ENGINEERING CAREERS 

♦ 

A- laiforaation About Science and Engiaeering Careers 

Roughly 2 fiillion persons are eaployed as scientists and engineetspwith 
more than half of thea being employed in engineering. There is a very uj^even 
distribution aaong fields* As shoim in Table 1, relatively few are ^los^d 
as nuclear engineers » mining engineers, or a^teorologists , while large nud)er8 
are employed in chemistry, coB^uter sciences, and the electrical, mechadical, 
industrial, and civil branches of engineering. 

Scientists and engineers are employed by private industry, colleges and 

universities, government agencies, . and non-profit organizations. The break-# 
ft 

down of scientists and engipeers by type of eaployer is. shown in Figure 1. 
Note that in 1978 almost half of all ei^ployed scientists and more than three- 
fourths of all enployed engineers worked in industry. The situation varies 
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Figure 1. Eaployers of Scientists and Engineers, 1978 
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Table 1 



NUMBERS OF SCIENTISTS EMPLOYED IN VARIOUS CAREERS 



ENGINEERING: 

Selected Branches 

Electrical and Electronic 
Mechanical 
Industrial 
CiviJ. 
Chemical 
Aerospace 
Petroleun 
Metallurgical ^ 
.. 'NUcleflhr, 
, , . Mining 

LIFE SCIENCE: 

Selected Branches 

. Biological Scientists 
Foresters and 

Conservationists 
Agricultural Scientists 

PHTSICAL SCIENCE: 

... Selected Branches 

■ ; , €heaiists 

Geologists and 

Geophysicists 
Physicists 
Meteorologists 

MATHEMATICS AND SYSTEMS ANALYSTS: 

Selected Branches 

Ct^uter Systeas Analysts 
Statistics 
Mathenaticians 
Actuaries 



320,000 
2Q9,0O0 
160,000 
155,000 
56,000 
4A,000 
26,000 
14,000 
6,300 
5,700 



52,000 

31,000 
22,000 




89,000 

49,000 
19,000 
3,700 



254,000 
20,000 
11,000 
8,200 



^OURCE : Occupat ional Outlook Handbook . U.S. DepartmeiWf of Labor. Bureau 
of Labor Statistics, Bulletin 2205, April 1984, 
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considerably by type of science, with scientists such as statisticians, cheaists, 
conputer prograoaiers , systems analysts, and geologists being primarily employed 
in industry while astronomers, mathaaaticians, and life scientists are primarily 
employed in colleges and universities. 

The majority of scientists .and iengineers do not have Ph.D degrees. (In 
1982 roughly 52 percent of all scientists and engineers had only bachelor's 
degrees, about 26 percent had master's as their highest degrees, and about 11 
percent had Ph.D degrees.) In some fields it is becomingly increasingly 
necessary to have an advanced degree for aq>loyment beyond the technician 
level. Engineers and computer specialists, on the other hand, can 'find many 
career emploj^nt opportunities with only a bachelor's degree. 

The eaployiBent outlook for various professional careers, both science and 
non-science, is shown in Table 2. In general the employiMnt outlook fot 
college graduates is best for those studying professional and technical fields. 

Between 1982 and 1995, the Bureau of Labor Statistics projects a 23 to 28 
percent increase in total eiqployment; however, professional, technical, ^nd 
related^ professions are anticipating a more rapid growth of 30 to 35 percent. 
This includes a projected 77 increase in the hiring of co^uter programmers, a 
65 percent increase in the hiring of electrical engineers, and a 37 percent 
increase in hiriog^of physicists. ^ ^ 

Starting ftalaries are also an indicator of the job market. The more rare 
a needed co&dity, the higher the price that is paid for it. Thus, as shown 
in Table 3, graduates in petroLeua engineering get salary offers th^t average 
more than $12,000 per year above those offered to graduates in the social 
sciences. % 
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Table 2 



Projected Employaent Outlook for Various Careers 
-' Between 1982 and 1995 



Muct^ Faster than Average Growth (increase 50 percent or more) 

Electrical Engineer ^ 
Mechanical Engineer * ^. 

Nuclear Engineer ' 

C(»iputer Systeas Analysts/Prograamers ' 
Civil Engineering Technicians 

Faster than Average Growth (30 to 44 percent increase) 

Aerospace Engineer 

Chemical Engineer 

Civil ^Engineer ' , 

Industrial Engineer ' 

Netalurgical Engineer 

Biological Scientists * ' 

Physicists (with Ph.D.) 

Average Growth (20 to 29 percent increase) ^ 

Mining Engineer ^ 

Petrolem Engineer 

Matheaatical Specialist 

Chaaists 

Geologists 

Slower than Average Growth (6 to 19 percent increase) 
Meteorologists 

Agricultural Scientists * ' * 



Foresters 

College and University Facnlty 
Secondary School Teacher 



SOURCES: Occuptional Outlook Handbook , 1984-85 Edition: Occupational' Qu Monk 
Quarterly . Spring 1984. " 




62 



57 



s 



Table 3 

Averafte Starting Salary Offers 
to Bachelor's Degree Candidates ^ 1984 



Engineering 



retroieua 
Chenical 
Electrical 
Mechanical 


$29,568 
27,420 
26,556 
26,280 


$2,464 
2,285 
2,^13 
2,190 


$14.67'^ 
13.60 
13.17 
13.04 


Cofliputer Science 


24,552 


2,046 


12.18 


Mathenatics 


23,400 


1,950 


11.61 


Physical and Earth Science 


22,800 


1,900 


11.31 


Cheaistry 


21,072 


1.756- 


10.45 


Health Professional 


18,912 


1,576 


9.38 


Huaanities 


17,724 


1,477 


8.79 


Other Social Sciences 


17,424 


1,452 


8.64 


Bip logical Science ' 


16,824 


1,402 


8.35 



SOURCE : College Placeaent Council, Salary Survey: Final Report , 1984. 

MOTE: Aiyiual and hourly salaries were coiaputed i f roa the aonthly salaries 
by multiplying by 12 aonths/year and dividing by 168 working hours/oonth 
(21 days x 8 hours/day), respectively. 
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B. Participation of Woaen and Minorities in Science 

By any of a number of measures, wonen and minorities do Kt participate 
in the sciences to the saiM extent as white oales. They perRrm at a lower 
level on tests of science and sathematics ^chievenent, take fewer science and 
natheoatics courses, and generally have poorer attitudes toward science and 
mathematics. When it is tiTC to select college majors and fields of graduate 
^tudy, wi»en and 'minorities are less likely to choose the sciences and there- 
fore less likely to wind up asployed as scientists and engineers. However, 
there is evidence that the trend is for increased participation of these 
underrepresented groups in the sciences. Information about both the current 
status of women and minorities in the sciences and apparent trends is presented 
in the following sections. In general there is more available information 

ft 

about^ women than about minorities, especially minorities other than blacks. 

1. Science Performance and Attitudes 

The National Assessment of Educational Progress (NAEP) regularly 
surveys the educational attaini^nts of 9-year-olds, 13-year-olds, IT-year-old^, 
and yoting adults. During the arost recent assessment of science learning 
(1981-82) ^AEP also investigated students' attitudes toward science and science 
education. Some of the performance and attitude resultil are presented below, 
with special attention to ,c«Bparisons between males aiul feaales and between 
whites and minority groups. 

At age 9, white males perform at a h^^er level in science than all other 
groups (white females, black males and foBles) by amounts ranging from less 
than 1 percentage point in the case of idiitd females to more than 14 percentage 
points in the case of the other groups. By age 13 the gap between white males 
and each of the other groups has widened to more than 4 percentage points 
above white females and is 12 to 16 percentage points above the other groups. 
In assesssents of matheaatics performance , MAEP found that, a very similar 
situation exists in mathematics* 

NAEP also found that blacks and females are less likely than white males 
to have had science-related experiences. For example, there were large differ- 
ences between blacks and whites in visiting fairly comaon places such as 
forests. Blacks wer^ also less likely to report having seen such science-related 
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objects as a sprouting seed, the North Star, 90 anifiial skeleton, or a fossil. 
Sex differences were largest for those activities having to do with electricity: 
sales were much sore likely than f^iales to have wired together an electric 
circuit and to have made a sagnet using electricity and wire. . 

The NAEP results showed no isportant differences in attitudes toward 
science classes between sales and fe^les or blacks and whites at age 9* Most 
9-year^olds in each group consiliered science classes interesting and useful 
and wished they had sore science in school. However, by age 13, attitudes 
toward science classes were not as favorable in general, and sex and race 
differences began to appear. Females at both ages 13 and 17 were less positive 
than their pale counterparts in their attitudes toward science classes. 
Interestingly, while their performance levels were low,^ blacks at ages 13 and 
17 had sore positive feelings toward science classes than did whites. 

2. Enrollsents in High School Science and Math«Mtics Courses 

Studies conducted during the early 1970' s found that many fewer 
feiDales than males were taking higher level sathesatic^ courses in high school. 
For example, a study of freshmen adsitted at Berkeley^in fall 1972 found that 
only 8 percent of the feaale students had taken 4 years of mathematics, - compared 
to 57 percent of the sales. ^ 

There are indications that the differences in the nusbers of males and 
females taking mathematics courses are becoming smaller, but there is conflicting 
evidence about the extent^ of the isproveittat. One study found that among SAT 
takers, the percentage of girls who have had four or more years of math in 
high school rose from 37 percent 5 years ago to 43 percent in 1979. That is 
still, however, far behind boys, 63 percent of whom take math for four years. 
Data collected by the National Assess^at of Educational Progress in 1976*77, 
on the other hand, found only small differences between the number of males 
and feoales taking four years of satheiaatics ia high school — 41 and 37 percent, 
respectively. The NAEP survey included all 17-year-old high school students, 
not "just SAT takers, and that nay help explain the very different results. 



' Ernest, John. Hathematics and Sex , University of CalifojiP^, Santa 
Barbara, 1976, p. 9. 

^ Westoff, Leslie A^dridge (ed). Focus: Women in Search of EquaX ity, 
Educational Testin^^^S^ice, 1979, p. 
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There is ao conflict in the data about black enrollments in high school 
science and matheoatics courses: all findings indicate that black enrollments 
lag far behind those of whites. For example, NAEP reports that only 24 percent 
of black 17-year-olds had taken Algebra II compared to 39 percent of white 
students. Similarly, a study of science ^rollaents ip Florida found that 
blacks represented 25 percent o^ the total school enrollments but less than 10 
percent of the chemistry and physics enrollments.^ 

3. Career Aspirations 

Not too long ago many girls grew Uf with the goal of becoming full- 
time wives and mothers. However, female aspirations may be shifting, with 
more and more young woiien planning to seek employment when they finish their 
education. In 1974 NAEP found that only 3 percent of 17-year-old females 
listed housewife as their first choice and only "9 percent included housewife • 
among their first five choices^ Nevertheless, there is still a great deal of 
sex stereotyping in career aspirations. Forty-one percent of these young 
women listed teacher, nUrse, or clerical worker as first choice. 

The sarc lack of interest on the part of females in traditionally male - 
careers was seen in the results of the 1981-82 NAEP assessment of attitudes 
toward science. In Chat survey females at both ages 13 and 17 were less 
likely than their male counte'rparts to express interest in science as a career. 
Similarly, the 1975 Purdue (^inion<<!^nel survey found that only 41 percent of 
the females compared to S7 percent of the males had ever considered a career 
in science.* A 1979 study of college-bound seniors conducted by the Admissions 
Testing Program of the College Board found that the extent of the sex differences 
in intent to study science depended on the particular science field. For 
example, males and females' were l^out equally likely express intent to 
study the biological sciences but only 2 percent of f^aales co^ared to 19 
percent of males indicated an intent to study engineering. 



Ignatz, Milton G- "Low Black Enrollment in Chemistry and Physics Courses, 
Science Education , 59(4) 471-573, 1975. 

* "Factors Influencing the Science Career Plans of High School Students," 
Report of Poll No. 101 of the Purdue Opinion Panel, Purdue University, West 
Lafayette, IN, 1975. 
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^. Ondecgraduate^and Graduate ^School Science Enrollnents 

The trend is for increasing nunbers of women to study science. In 
1950, wooien earned only 12 percent of the bachelor's degrees in science (in- 
cluding "social science) and engineering. This proportion had risen to 26 
percent by 1970 and to 37 percent by 1982. There is, of course, variation by 
science field. Nevertheless, as shown in Figure 2, the feoale share of bachelor's 
degrees is now at an -all-tiaw high for most scientific disciplines. Similarly, 
there has been an increase in the number of women enrolled fin master's and 
doctoral- prograps in the sciences." For example, the number of Ph.D's in 
science and engineering award^ to women almost tripled from 1970 to 1983, 
with the proportion of these degrees earned by fOB^n increasing from 9 percent 
to 26 percent. 



PERCENT OF S/E BACHELOR'S ifeGREES EARNED BY WOMEN 




~l 1 1 1 1 1 1 » T 

196S 197S 1975 ,1980 

SOURCC: MTIflNM. CENTER FM EBWATiON STATISTICS 



Figure 2. Proportion of Bachelor's Degrees Awarded to Women, 
1950-1982! 
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As is the case with wosen, the trend is for increasing nuabers of ninority 
group members to study science but, with the exception of Asian Americans, 
they are still generally underrepresented in the sciences. In 1978 minority 
students represented approximately 18 percent of undergraduate enrollment; 
their science enrollments ranged from 10 percent in the physical sciences ta 
17 percent in the biological sciences. Similarly, as can be seen in Figure 3, 
there has been a rapid rise in minority engineering enrollments in recent 
years; ^owever, minorities are still greatly underrepresented in the engineering 
|>rofe8sion. 



11,000 



.10.000 




1.000 



1971-72 1973-74 1976-7S 1977-^ 1979«) 1991-82 

Schcx)l Y«r 



Figure 3. Minority Students Entering Engineering School. 
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5. E^loyaeat in Science Careers 
^ The science graduates in any one year represent only a very small 
fraction of the people ^iployed in science. In addition, many people who earn 
degrees in science do not pursue science careers. Therefore, the representation 
of wonen and Minorities in science careers differs somewhat from that of 
science enrollments. Nevertiieless , the general pattern is the same: the 
trend is for increased participation of woron and minorities in science and 
engineering fields, but they are still far from being proportionately repre- 
sented in these fields. 

Table 4 shows the percent of females and blacks employed in each of a 
number of science and engineering fields. Note that once again there is 
considerable variation in representation depending on field. For example, 
women represented 44 percent of the 1983 employed labor force and 41 percent 
of the bi9||i.ogical and life scientists but only 6 percent of the engineers. 
Blacks and Hispanics were proportionately underrep resented in the li€e and 
physical sciences and in engineering careers. 

^ , Table 4 

1983 EMPLOYED SCIENTISTS BY S^X AND BY RACE-^ 



Occupation 


Percent of 


Total 


Female 


Black 


Hispanic 


Total, All Occupations 


44 


9 


5 


Engineers 


6 


3 


2 


Aerospace' 


7 


2 


2 


Chemical 


6 


3 


1 


Civil 


4 


2 


3 


Electrical and Electronic 


6 


3 


3 


Industrial 


U 


3 


2 


Mechanical 


3 


3 


I 


Computer Systems Analysts and Scientists 


28 


6 


3 


Operations and Systems Researchers 








and Analysts 


31 


5 


2 


Natural Scientists 


21 


3 


2 


Biological and Life Scientists 


41 


2 


2 


Chemists 


23 


4 


I 


Geologists 


18 


1 


3 



U.S. Department of i.abor. Employment and Earyngs , March 19^4. 
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6. Minority Woaaen in Science — The Double Biad 
a. Background Statistics 

Minority v(Mien represent a very ssall part of the total scien- 
tific aanpowervPool. While Minority wonen conprised approximately 12 percent' 
of the United States population in 1979, they were only 1 percent of the 
doctoral scientists and engineers. By contrast, white males were 40 percent 
of the population andA77 percent of the doctoral scientists and engineers. 

The statistics on minority wo^n in .science are meager. Minority wonen 
usually are aggregated in the statistics with ♦'women," or with "minorities" 
and soiMtimes with both, providing a double count. 'The data that do exist on 
minority women a^te^ incomplet€^ it best, and often misleading. 

Nonetheless, a few facts seem evident:^ ^ 

First, minority wo^n, like majority w<Mien, are substantially underrepre- 
sented in science and engineering in proportion to their representation in the 
population, except for Asian Americans. 

Second, the unea^loyment rate for Asian i^rican women scientists and 
engineers at the doctoral level is appallingly high, and appears to belie the 
coBORon ccwplaint that "qualified women are not available" for science and 
engineering positions. This is true, as well, for majority vom>n. 

Third, more coi^>lete, more accurate and TOre timely data are needed as a 
base for developing programs to encourage minority girls to consider careers 
in science and engineering; ^o provide support as needed during their training 
and education, and to produce, ultimately, a critical mass of minority wotcu 
scientists and engineers that is sufficiently large to provide individual i^ole 
models for younger women and to demonstrate to the employers of scientists ^nd 
engineers their valuable contribution to the technological enterprise^ 

Minority men have advanced faster in t^ -sciences and engineering than 
have all women in reaching toward salary parity, equal job opportunities and 
equal advancewint. There are too few data to show whether minority women are 
generally worse off in these areas than majority women, but there is nothing 
to indicate that they are better off; or as well off as minority men. 
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Excerpted from an article by Vetter, Betty M. "Minority Women in Science 
and Engineering" presented at the AAAS Conference of Minority Women Scientists, 
December 1975. 



h. The Double Bind 

To study the problems of underrepresentatioa of minority women 
in science, the Office of Opportunities in Science of the American Association 
for the Advancement of Science held a conference of minority vomen Ikrientists 
in December 1975* Some of the findings of the conference are presented below. ^ 

Minority women represent a disturbingly small part of the total scien- 
tific manpower pool, but are a significant cmeponent whose needs seem not to 
have been addressed by existing programs for minorities or woron. They have 
traditionally been excluded because of biases relate^ to both their race o^ 
ethnicity and gender, constituting a double bind* Programs for minorities and i 
women have generally been assiacKl to include minority women, but in fact 
minority women fall in the cracks between the two. The programs designed to 
increase the nu^er of wcmen in science have been largely devoted to assisting 
majority women. The programs developed for minorities in science have mostly 
been dominated by male scientists* Similarly, the women's science organiza- 
tions are overwhelmingly white, ^d the minority science organizations, over* ^ 
whelmingly male. ^ ^ 

The traditional male domination of ^CfifrvScience^ fields has made the attain- 
oient of and participation in science careiars for women difficult at best. The 
prite of a professional science career is ther^ore significantly higher for a 
woman. The demands on women to assume family- related responsibilities are not 
thought^ to be compatibde with study for or work in these traditionally male 
professions. The mo^e of academic preparation and work-style have been devel** 
oped around traditional majority male lifestyles which differ substantially 
from the varied life patterns of women. Role stereotyping and sex discrimina- 
tion add to the personal costs of women who seek to fulfill career goals as 
scientists, engineers or biomedical professionals. 



/ 



^ Excerpted from Malcom, Shirley M., Paul Quick Hall, and Janet Welsh 
Brown, The Double Bind: The Price of Being a Minority Woman in Science , AAAS 
Office of Opportunities in Science, 1976, The conference par^cipants included 
Blacks, Mexican-American, Puerto Rican, and Native American scientists. Asian 
American scientists, both male and female, are not underreprcsented in the 
Sciences and were therefore not included in the conference. 
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The toll of foregone social and personal activity, highly valued in 
traditionally defined cultural roles, was for many severe. The scarcity of 
coapanions of their own racial or -ethnic group and gender, progressively 
greater as the degree <^ specialization in science increased, was a source of 
isolation and loneliness. Majorit^ sales and, to a lesser degree, females are 
not required to bear this burden. \The feeling of dif ferentness , which for 
most of the conferees began to develdm as early as their interest in science, 
was reinforced continually by the recurrent experience of being the only 
member of their own, or any, minority i^oup, and/or the only woman in so many 
situations. 

The conferees, have managed to ovftxtpnst or avoid the prejudice which 
pervades a system that refuses even to aci^owUdge that many nontraditional 
career options are available to women and minoAities. The aborted careers of 
^many of their less fortunate peers tfcstify to the destnictiveness of the race 
and gender-based bias, so deeply rooted in our counseling systems. For instance, 
one engineer who attended a predominately white high school recalled being 
advised to apply only to minorfty colleges that had no engineering programs, 
without regard to her particular career interest and with no considerAion of 
other alternatives. \ 

There was pressure from school, family and c^mnunity sources, eventually 
internalized to some degree, to confdrm to expected roles, behavior and interests 
in science, and the special demands of science courses often set these w<Mien 
apart from their peers, male and female, of all racial or ethnic groups. The 
lack of role models, of minority women scientists, within the ctMosunities , in 
books or electronic media, contributed to the coasaunicatioa gap between the 
science world and the minority communities. Some of the values of the minority 
cultures were perceived as being in conflict with the priorities 6f preparing 
for a science c^eer^ 

The minority woman scientist is caught in the middle of a difficult 
situation. She is otten being pulledv f rom both sides by women's groups and 
minority organizations. Minority mal^s and ffl<jority females must come to 
realize that a demand for the minoritW woman yto make a choice places her in an 
untenable position since she can deni. neither the fact of her race or ethnic 



identity nor her gender. Nfor can she avoi^^^th^rohlems associated with both 
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The 

MATH fa HIGH SCHOOL 

. . . you*U need for college 




Infonnatioti for high ichool 
students on iweparation in 
mathematics for college 



The Mathcmatkal Anociatloa of Amcrka 



Reprinted by permission. 
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The 



MATH in HIGH SCHOOL 

. .you'll need for college 



Recommendatfons.prcpared by !he Mathemati- 
cal Associition of America with the coopcj-a- 
tion of the Nattohat Council of Teachers of 
Mathematics. 



Here are some fields that need 
MORF THAN TWO YEARS 
of high school mathematics: 



Agriculture 

Arthiiecture 

Oology 

Business 

Dental hygiene 

Economics 



Food Science 
Geography 
Nursing 

Physical Education 
Pre-medicine 
Prc-iHtarmacy 



Ekn^ntai^ Education Psycholo^ 



Tt^ whole list is even longer. 

What if you don*t know right now what your 
career will be? Be sure you take enough high 
school math to keep yoar options open. 



It is particularly important if you are a woman to 
keep your options open by taking enough math 
courses. .Women are now entering many careers 
which were formerly closed to them. Years fro 
now you may be glad you took those extra math 
cour^. 



ogi 

ath\ 



YOtR FUTURE 

J Have you thought much about it? 
Are you interested in a 'pirtkular Held? 
Do you realty jtjiat you will need math? 



When you are planning what course*^ to cake m 
high school, be sure to think about these que^ 
tions Thmk about your math courses 

You certamly know that to become an engineer 
or a saentist you will have to take ail the high 
school math you can Did you kno\% that 
mathematics is important m other HeldN. u>o. tn- 
cludmg many fields that have been consrdcrfd 
"nun mathcmaticar up to now * C ollcgCN h*ivc 
mcreased their entrance requirements m nuthc- 
matics for programs that lead inti> thtse fields 
Keep»this in mind. 



BEST COPY AVAILABLE ^ 



WHY? 

What happens whei\ycru don't take enough hig*h 
school math? Your whole colle§^ program ma> 
Ifk delayed while you take remedial courses (and 
pay tuition for them besides*) Your graduation 
may be postponed for a whole year or even 
longer. 
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HOW MtCH? 



Here are some careers that ret]uire more than one 
yeai; of htgh school math Universities differ tn 
specific requirements, of course. However, if you 
take the amount of math listed here for the career 
of your choice you will {^robahh be adequatcK 
prepared in mathematics to begin a college 
program in that field 

Mark those programs which interest you 



For a program in 



take this many years 
of high school math 



Agnculture: 

Agricultural economics 

Entomology 

_ Environmental sciences 

Food sciences 

Forestry 

Genetics 

Landscape architecture 

^ Plant pathology. 

Rural sociology 

Wildlife ecology 

Other areas of agriculture 

Architecture 

— Art 

Business: 

Accounting 

Economics 

Management 

Communications 

Education: 

Elementary 

Child Development and 

Preschool 

Engineering 

History 

1 anguage and Literature 

„ Law 



3 
3 
4 

}\ 

3 

3 

3 
3 
3 

2 

3 

' 1 



3 
4 
4 



3 
} 
4 



For a program in 



take this many years 
of high school math 



Life sciences: 

Bacteriqiogy 

Biochenmtry 

Biology 

Linguistics 

Mathematical sciences 

Mathematics 

Statistics 

Actuarial sciences 

Computer science 

^dicine: 

^ Allied medicine 

Dental hygteiie 

Dentistry 

Medical technolog\ 

^ Nursing 

Optometry 

Physical therap> 

— Pre-n^dicine 
_.Publi 'health 

Music 

Pharmacy 

Philosophy 

Physical sciences: 

Astronomy M 

Chemistry * 

Geology 

Physics 

Social sciences 

Anthropology 

Asian studies 

Black studies 

Geography 

Political science 

PsychplogN 

Social welfare 

So^logy 

Theater 



4 
4 
4 



4 
4 
4 
4 



3 
3 
4 
4 
3 
4 
3 
4 
3 

2^ 

4 

2 



4 
4 
4 
4 



} 
3 

X 

4 

2 

1 
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WHAT? 

On the preceding pages we have suggested a cer- 
tain number of years of high*schooi mathemat- 
ics for each career. Naturally, most important is 
what mathematics you study. Here is what we 
mean by 2, 3, and 4 years of high school math 



I YEARS of ^ph school mathematics means: 

I year of ALCEBR/^r to include, in addition lo 
the baste topics: 

linear equations integer exponent!^ 
systems of equations special products and 

factoring 

i year of GEOMETRY to include: 

basic properyes ofleometric ffgures in two and 
three dimensions, applications of formulas for 
perimeters, areas, volumes, and surface areas 



4 YEARS of high school matt^malics means: 



a ist year of ALGEBRA as above 
i year of GEOMETRY as above . 
a 2nd year of ALGEBRA as above 

plus 

I year of PRECALCILIS MATHE^ 
MATICS including the study of elementary 
functions and the Equivalent of one semester of 
trigonometry. Topics in trigonometry should in- 
clucte: 



trigonometric func- 
tions and their 
graphs 

degree and radian 
measures 



trigonometric iden- 
tities and equations 

inverse trigono- 
metric functions and 
their graphs 



If you can cake wldttionai math courses^ 



the following offer valuable preparation for 
many college programs: 

PROBABILITY Md STATISTICS 
COMPl-TER PROGRAMMING 



3 YEARS of high school mathdfhatics means: 



a ist year of ALGEBRA as above 
i year of GEOMETRY as abo\e 

plus 

a 2nd year of ALGEBRA to include, in addi- 
tion to the basic topics v 

quadratic equations logarithms 

(including the exponential and loga- 
method of com- nthmtc equations 
pleting the squares) arithmetic and geo- 
polynomiai functions metric sequences 

the binomial theorem 
infinite geomcfric 

series 
linear and quadratic 
inequalities 



rational expressions 
graphs of functions 
fracfiona! exponents 
radicals 



A FINAL ^ORD 

Here*s a suggestion: Plan to take math m \out 
senior yeaf. Then it will hf fresh in >our minj 
when you are getting started in college 



Ti^ information in this pamphlet is to help you 
plan Today m6re f^tds are using more math 
than ever before. Your career will extend over 
many wars. 

THE TIME TO PREPARE FOR IT IS SO\S I 
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rim not out to convince anyone that 
cftteultii, w even algebra ami geomctr)^ are 
iKcesiities in the IkKel business. But 1 will 
argue long and loud that they are not useless 
oraamenu pinned onto an average man*$ 
edt^tion. For me. at any rate, the ability to 
^formulate quickly, to resolve any probtem 
into its simplest, clearest form, has been ex- 
ceedingly weful. It is true that you do not 
use algebraic formulK but in those three 
»nall Imck buildings at Socorro I found 
higher nwthematics the best possible exer- 
cise for dei^lo|Hng the mental muscles 
necessary to this procesft. 

in later years, I was to be faced with iarj^ 
financial prob^ms, enormous business deals 
with as many ramiffcattons as an octopus 
has arms, where bankers, lawyers, con- 
sultants, ail threw in their particular bit of 
infornsation. It b always Mcessary to listen 
carefully to the powwow, but in the end 
someone has to put them all toget^r, see the 
actual problem for what it is, and make a 
' decision — cotne up with an answer. 

A thorough training m the meuta! dis'- 
ciplines of matliematics precludes any 
tendiency to be fuzzy, to be misled by red 
herrings, and I can only believe that my two 
years at the School of Mines helped me to 
^ see qukkly what the actual problem ia^s - 
and miiere the problem is, the answer is Any 
time you have two limes two and knou it. 
you are bound to have four 



From the book. BE MY CUES! 
by Conrad Hihon 
® 1957 by Prentice^HalL Inc. 
Published by Prentice-Hall, inc . 
Englewood Cliffs, New Jersey 



Permission is granted for local reproducttim of 
this leafkt. 

Additk)nal copies in limited quantifv ma\ Nc 
requested from the Mathematical Assmrtation of 
America, 1529 18th Street. N.W . Washington. 
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D . Definitio ns of Selected Sci enc e a a d Eggiaeer ing Fie I ds* ' 
1 . Life Sciences 
AGROKOMY 
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This branch of the life sciences is concerned with the mass develop- 
meat of plants. AgroacMBists seek to inprove the quality and yield 
of crops by developing new growth aethods and by controlling disease, 
pests, and weeds. They also analyze soils to detemiQp ways to 
increase acreage yields and decrease Moil erosion. 

ANATOMY ^ 

Anatonists study the structure of organisms , fron cell structure to 
the formation of tissues and organs. Many specialize in human 
anatomy. Research methods may entail dissections with the aid of an 
electron microscope. 

BIOCHEMISTRY 

Biochemists study the chemical composition and behavior of living 
things. Their work is vital to the understanding if the basic 
functions of living things, often leading to the difcpVery of the 
effects of substances such as food, hormones, and drTigs on various 
organisms. 

BOTANY 

Life scientists dealing with plants are called botanists. Some 
study all aspects of plant life, while others work in specific areas 
such as identifying and classifying plants or studying the structure 
of plants and plant cells. Some botanists concentrate on the causes 
and cures of plant diseases. 



ECOLOGY 



Ecologists study the relationships among organisms and their environ- 
ments. They are interested in the effects on organisms of environmen- 
tal influences such as rainfall, temperature, and pollution. 



EMBRYOLOGY 



Embryologigts study the development of organisms from a fertiliz<«* 
egg through the hatching process or gestation period! They investi- 
gate the causes of healthy and abnormal development in organisms. 



* Adapted from the Occupational Outlook Handbook, 1982-8}. 
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Lif4 Sciences (continued) 



HORTICULTURE 

« 

Horticulturists work with orchards and garden plants such as fruit 
and nut trees, vegetables; and flowers. They seek to Is^rove plant 
culture methods for the beautif ication of consiunities , hones, parks, 
and other areas as well as fmrTlicreasing trop quality and yield. 

MICROBIOLOGY 

Microbiologists investigate the growth and characteristics of micro- 
scopic organisBW such as bacteria, viruses, and molds. Medical 
microbiologists are concerned with problems such as the relationship 
between bacteria and disease or the effect of antibiotics on bacteria 

PATHOLOGY 

Pathologists specialize in the effects of diseases, parasites, and 
insects on human cells, tissues, and organs. Others may investigage 
genetic variations caused by drugs. 

PHARMACOL OGY 

Pharaacologists conduct tests on animals such as rats, guinea pigs, 
and nonkeys to determine the effects of drugs and other substances. 

ZOOLOGY 

Zoologists concentrate on animal life — its origin, behavior, and 
life processes. Some conduct exofrimental studies with live animals 
and others examine dissected animals in laboratories. Zoologists 
are usually identified by the aniBial group studied, such as omitholo- 
. gists (birds), entcmoldgists (insects), and mammalogists (mamals). 
Animal husbandry specialists research the breeding, feeding, and 
diseases of domestic farm animals. 

Physical and Earth Sciences 

ASTROMOMY 

Astrononwrs seek answers to questioh^, about the fundamental nature 
of the universe such as its origin and history and the evolution of 
our solar system. They use the principles of physics and mathematics 
to study the behavior of matter and energy in distant galaxies. 

CHEMISTRY 



Analyt^i ca I chemi sts determine the structure, composition, and nature 
of substances, and develop new techniques. One example of this type 
of work was the analysis of moon rocks by an international team of 
chemists. 
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Physical and Earth Sciences (continued) 



Inorganic chemists study compounds other than those which contain 
carbon. They may, for example, develop materials to use in solid 
state electronic components. 

Organic chemists at one time studied the chemistry of living things, 
but this area has been broadened to include all carbon compounds. 
Wheh combinecL with other elements, carbon forms an enormous number 
of different Substances. Many modern c(MB^rcial products such as 
plastics and other synthetics have resulted from the work of organic 
chemists . 

GEOLOGY 

Geologists study the structure, composition, ^d history of the 
earth's crust. They identify rocks and minerals; search for oil, 
natural gas, and solid fuels; g,ive warnings of natural disasters 
such as earthquakes; and advise companies about the suitability of 
building sites. 

METEOROLOGY 

Meteorology is the study of the atmosphere. Meteorologists who 
specialize in forecasting weather study current weather information, 
such as air pressure, temperature, humidity, and wind velocity, in 
order to make short- and long-range predictions. 

OCEANOGRAPHY 

Oceaaographers apply principles and techniques of natural science, 
mathematics, and engineering to study oceans. Their research not 
only extends basic scientific knowledge, but also helps develop 
practical methods for forecasting weather, developing fisheries, 
mining ocean resources, and improving national defense. 

PHYSI CS 

Physicists develop theories that describe the fundamental forces and 
laws of nature, including such phenomena as gravity, electromagnet ism 
and nuclear interaction. In recent ytars physic isits have contributed 
to scientific progress in such areas as nuclear energy, electronics, 
comnunications, aerospace, and medical inst Aunentation. 

Ma thematics and Related Sciences 

COMPUTER SCIENCE 

Computer scientists design systems for processing information. They 
also write instructions and translate them into machine-readable 
language. Systems analysts plan efficient methods of processing 
data and handling the results. Computer programmers take the problem 
descriptions prepared by the systems analysts and write detailed 
instructions for processing the data using one of the languages 
developed especially for computers. 
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Mathoaatics and Related Sciegces (cootlnued) 
MATHEMATICS 

Matheaaticians develop new principles and new relationships between 
existing principles of mathematics. Applied oiatheraaticiaas use 
isathefiiatics to develop theories , techniques and approaches to solve 
practical probleos, launching earth satellites. 

STATISTICS 

Statisticians devise , carry out, and interpret the numerical results 
of. surveys and eiqperiments. Often statisticians are able to obtain 
accurate information about a large group of people or things by 
surveying a small sample t^f the group. They also use statistical 
techniques to predict population growth or economic conditions » 
develop quality control tests for manufactured {p-oducts, and provide 
information for managers to use in making decisions. 

f- 

Bhgineering 
AEROSPACE ENGINEERING 

Aerospace engineers desV^, develop, test, and help produce commercial 
and military aircraft, »»iles, and spacecraft. They play an 
important role in advancing the state of technology in co^Krcial 
Aviation, defense systems, and space exploration. 

AGRICULTURAL ENGINEERING 

Agricultural engineers design machinery and equipment, and develop 
TOthods to improve efficiency in the production, processing, and 
distribution of food and other agricultural products. They also are 
concerned with conservation and management of energy, soil, and 
water resources. 

BIOMEDICAL ENGINEERING 

Biomedical engineers use engineering principles to solve medical and 
health- related problems. Many do research, along with life scientists 
chemists, and amEBbers of the medical profession, on the engineering 
aspects of the biological systems of man and animals ♦ S6me design 
and develop medical instruments and^ devices including artificial 
hearts and kidneys, lasers for surgery, and pacemakers that regulate 
the heartbeat* Other bio^dical engineers adapt computers to medical 
science and design and build systems to modernize laboratory, hospital 
and clinical procedures. 
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A. Engineering (continjued) 
CERAMIC ENGINEERINQ 

(He ramie engiaeers iievelop a6w ceramic materials and methoAs for 
making ceramic materials into useful products. Although some the 
word ceramics means pottery, ceramics actually include all non-metal lie, 
inorganic materials which require the use of high temperature in 
their processing. Thus, ceramic engineers may work on diverse 
products such as glassware, heat-resistant materials for, furnaces, 
electronic components, and nuclear reactors* 

, CHEMICAL ENGINEERING 

Chemical engineers are involved in many phases of the production of 
chemicals and chmical products. They design equip^nt and chemical 
plants as well as determine methods of manufacturing the product. 
Often, ^y design and operate pilot plants to te^t their work and 
develop ch^ical processes such as those to remove chemical contaminants 
from waste iMterials. 

CIVIL ENGINEERING 

Civil engineers, who work in the oldest branch of the engineering* 
profession, design and supervise the construction of roads, harbors, 
airports, tunnels, bridges, water supply and sewage systems, "and* 
buildings. Major specialities within civil engineering arc structural, 
hydraulic, environs^ntal (sanitary), transportation (including 
highways and railways), urban planning, and soil mechnics . 

ELECTRICAL ENGINEERING , 

Electrical engineers design, develop, test, and supervise the manufac- 
ture of electrical and electronic equipment. Electrical engineers 
also design and operate facilities for generating and distributing 
electric power. Electrical engineers generally specialize iii a 
major area^-such as integrated circuits, cc»puters, or communications — 
or in a subdivision of these areas^^-mlcrowave ccnmunication, for 
example. Electrical engineers design new products, specify their 
uses, and write p^iffofmance required 

They also test equipment, solve operating problems, and estimate the 
time and cost of engineering projects . 
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Eggiaeeriag (continued) 
INDUSTRIAL ENGINEERING 



Industrial engineers determine the wost effective ways for an organiza- . 
tion to use the basic factors of production — people, nachines, and 
naterials. They are more concerned with people and methods of 
business organization than are engineers in other specialties. To 
solve organizational, production, and related probl^s. most efficiently, 
industrial engineers design data processing systems and apply aathe»a- 
tical MToncepts. They also develop management control systems to aid 
in financial planning and cost analysis, design production planning 
and control systaais to coordinate activities and control product 
quality, and design or improve systems for the physical distribution 
of goods and services. Industrial engineers also conduct plant 
location surveys, develop wage and salary administration systems, 
and construct job evaluation programs, 

MECHANICAL ENGINEERING 

Mechanical engineers ^re conceiThed with the. production, transmission, 
and use of power. They design add develop machines such as internal 
combustion engines, steam and gas ti^'bines, and jet and rocket 
engines. They also design and develop many auchines that use power 
kl^ch as refrigeration and air-conditioning equipment, elevators, 
machine tools, printing presses, and steel-rolling mills. 



Metallurgical engineers develop methods to process and convert 
metals int6 useful products. For example, metallurgical engineers 
are working on procedures to recycle TOtals from scrap automobiles. 

MINING ENGINEERING 

Mining engineers find, extract, and prepare minerals for commercial 
use. They design the layouts of open pit and underground mines, 
supervise the construction of mine shafts and tunnels in underground 
operations, and devise methods for transporting minerals to processii 
plants. Many mining engineers work on finding ways to restore the 
earth's surface when the mining is completed. 



Petroleum engineers are mainly involved in exploring and drilling 

for and producing oil and gas. They work to achieve ahe maximum 

profitable recovery of oil and gas fr^i a petroleum reservoir by 

determining and developing the best and most efficient production 
methods . 



METALLURGICAL ENGINEERING 



T 




PETROLEUM ENGINEERING 
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LEARNING mR£ ABOUT SCIENCE AND ENGMiEERING CAREERS 
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b. Selected Resources for Learning i|to re About Science 
and Engineering Careers 
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ARRANGING VISITS WITH. SCIENTISTS AND ENGINEERS 



Arranging to Have Scientists Visit the Class 

1. It would be extremely valuable to have at least 1 a^d preferably 
several scientists visit your class . It is important for students 

to have an opportunity to meet and interact with scientists , including 
women and minority scientists , so they will recognize^^he inaccuracy 
of the traditional stereotyped image of scientists. Arong the ways 
you can get names of scientists who might be interested in serving 
as role modela^re to contact local industries , ask students or 
parents for suggestions , or consult the Women Scientists Roster ,^ 
You migh^ also coi&sider contacting the engineering or science depart* 
ments of a local college or university to get names of current 
students or former students now eiaqployed locally who might be interested 
in visiting your class. J 

2. • Contact potential visitors either by telephone or note » explaining 

that your class is learning about science career opportunitie^^pad 
that you would like them to be able to meet some practicing scientists. 
Explain that you would like the scientists to describe their current 
job activities and responsibilities , hopefully demnstrating some 
job-related activity. They might also Xalk about how and when they 
decided on a science career , their education, other jobs they have ^ 
had, how they combine their careers wi^h other pursuits , and their 
future career plans — as well as allowing the students to ask questions. 

3. Once the scientist agrees to visit the class , send a note confirming 
the arrangcgpents and describing your class > Include a copy of the 
''Guidelines for Scientists" and the ''Sample Interview Questions'' to 
help the scientist prepare for the visit. A sample note (Sample 
Letter A) and a copy of the guidelines are attached. 

» 

The "Guidelines for^Scientist^" provide important information 
for them to use 'in preparing their presentations. In addition, as 
you talk to the scientists keep in mind the following considerations: 

a . Demons t r a t i ons 

The sig^Iest, demonstrations are often the. most effective. 
Demons t;:at ions should be of interest to students, visible 
to all students in the rooom, and at a level they can 
understand. Be sure the scientists resist the temptation 
to use the occasion to teach the students science or 
mathematics in l^n obvious fashion; attempts to do this in 
earlier programs had disastrous results. 



^ The national Women Scientists Roster contains name, address, science 

field, type of employment and race/ethnic background information for approximately 

L300 women scientists who have expressed interest in serving as role models* 

It is available for $5.00 from the National Science Teachers Association, 1742 

Connecticut Avenue, NW, Washington, D.C- 20009. 
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b. Disciission of Life-Style 

It is ioiportaiit that students realize ^at science 
careers are cosipatible with aiany different fife styles. 
You might tell the scientist that it would be preferable 
if she/he did not advocate any one life style (e.g., women 
not working «rhile their children are very young, have a 
full-tijoe housekeeper, or having both the husband and 'mJe 
oqployed part*'tijK). Indicate that in previous progravT 
seme scientists kept balance by presenting examples of kojjt. . 
a number of colleagues handled similar situations di,|f^if«iiitly. 

» ' ' '''' '' 

It is especially iaqjortant that women scientiijt^' n^t 
foster the image of "superwomen." , Students will f'ind it 
hard to identify with a wMian who, is an award^wihiiing. 
scientist who at the 's arc time sews all of the c^(>tfae8 iter 
family wears, and cooks candlelit, dinners for 20 people on 
a weekly basis. Theiy might easily becooff discouraged from 
pursuing a science career because such feats are clearly 
beyond them. 

Be sure to tell the scientist how much time there is for his/her 
presentation and how you .prefer to have that time structured, e.g., 
first a doBonstratiqp, then an oral presentation, then q^stions and 
answers*' 

, IS*-." ' 

Call the scientist at least 2 days prior to the visit to ftnsiirer any 
^ questions he/she night have> to discuss plails for the presentation , 
\ and to sake sure that you agree about arrangments, including who 
will be responsible for providing particular aiaterialii and equipment 
(e.g., a slide projector). 

5. Prepare the stu<fents for the visit by telling thesi who will be 
visiting them and discussing the types of questions they might ask 
this""person. You may wish, to use the "Sample Interview Questions" 
and/or ask the students to generate qi^stions they would like to 
have answered. 

6. Send a thank-you letter to the scientist as soon as possible after 
the visit. Mention the parts of the presentation which were most 
beneficial and include student comments as appropriate. 

Arranging a Visit to a Local Industry 

1- Lo cating Industries to be Visited 

Find out the names of companies in your area which employ scientists, 
p^^rhaps by contacting coroaunity orgaoiEdtions such as the Chamber of 
C<^fflTOrce, or examining the classified advertisement sections of the local 
newspapers, or asking students or parents for suggestions. 
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2- laitial Contacts With the Industry 

If you do not know anyone who works for that company begin by contact- 
ing the Information Office about the possibility of arrangiikg a visit. 
If you write a note it say be routed around to several diff*ent offices 
but it should eventually reach the appropriate person* If you call 
(either initially or if you get no response to your note), be prepared to 
be referred to a nusber of different people before you find a ^rson who 
can let you know if a visit is feasible and work with you in arranging 
the visit. If the switchboard indicates there is no Infoxwtion Office 
you alight ask for the Office of Personnel, or Public Affairs, or Education, 
or Equal Employment Opportunity. If none of these work you might ask to 
speak to the secretary of the president for referrals. 

Keep records of the contacts you have made ^nd their results so that you 
and other teachers will be able to more easily arrange visits in the future. * 

3- Arranging the Visit 

Be sure that yc/h and your industry contact person discuss the plans 
for the visit and are in complete agre^^nt about the details: ^ 

a. Date and time of visit 

b. Purposes of the visit 

c. Sublet and grade level of the group 

d. Size of groUp 

e. Length of tour 

f. Activities to be conducted 
" ■ # " 

You may wish to visit the industry prior to the class visit to see the 
site, meet the contact pei;son, and confirm details of the visit • Such a visit 
can help ensure that the students' visit runs smoothly. 'Whether or not you 
visit the company ahead of time, send a letter to" the contact person to con- 
firm details of t^e visit. (See attached Sample Letter B.) 

A. Preparations for the Visit 

Arrange necessary transportation and obtain parental and school 
permission for the trip. Prepare tlie students for the visit by discussing 
what the company does and what the students will see and having them read 
any brochures provided by the ccmpany* Have the students prepare que^^ions 
they would like to ask the scientists and engineers. (These nay need^to 
be approved by the company; it would be a good idea to send the questions 
to the contact person ahead of time and find out if students may ask 
questions during the tour or, alternatively, during a question and answer 
period isanediately after the tour.) • 

^- follow-up to thy Visit , , ^ . 

Send a thankj-^ou letter ta the contact person with a copy to the 
* co^ip^iw president/. Mention ;^he parts of the visit whicji were most bene- 
ficial and incliiHe your own and students* suggestions for improving 
future visit&<: You might also file a copy of the letter with the science 
^ department cliairperson and/qr the career counselor to assist teachers in* L 
arranging yfuture visits. 
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SAMPLE LETTER A 



Confinaation Letter 
to Prospective Visiting Scientist 



Kipling Elementary School 
76 Bedford Drive 



enver, CO 97370 



Ms. Sandra Gray 
Chemicals Unlimited 
60 Garden Str0«lr 
tladison, WI 53706 



Dear Mg . Gray: 



V Thank you for agreeing to visit our class on Tuesday / October 9 'f ro« 2:00 
p.m to 2:50 p.ia. I will plan to meet you in the principal's office at 1:50 



p.m. 



As I mentioned, this is a fifth class with 26 students. Wfe have 

already studied about careers in the Biological 'sciences knd are now beginning 
our study of capers in the- physical sciences; we will then move on to mathematics 
and computer rsciences and eagiaeering. You will be our second visitor in the 
series;, the ^k:«viou8 visitor , a' biologist for a drug CM^iany, demonstrated the 
way she studies the effect of drugs on rats, fhe students were also very 
interested in heading about the"*^barfiers she had encountered as a^black woman 
entering a field which had traditionally l^een dominated by i^ite males. 

I am enclosing a copy of the "Guidelines for ScientisCs^ i^ich sh6uld' 
help you in {>reparirig for your visiu I will call you a few days -before 
your T^,sit so we can discuss plans for your presentations. Feel free to call 
me either at school (555t1234) or at-home (555-9876) if you would lik^ to 
discuss your visit with me prior to that tLse. > 

I appreciate y^^mps^illingness to sexve as a role model for my students 
and am looking fofftard Co your visit. 



Sincerely, 




^TUofflas Anderson 
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SAMPLE LETTER B 



Confiraation Letter to 
Industry Contact Person 



Bel voir Middle S'chodl 
335 North Chelsea Street 
Cleveland, Ohio A4117 



Ms. Jane Powell 
ABC Corporation 
12t4 Braxton. Boulevard f, 
Cleveland, OH 44118 
V 

Dear Ms. Powell: 



' r 



It was a pleasure to talk with you yesterday to make arrangeiients for our 
visit to the ABC Corporation on Wednesday, Novenber 10, 1980. As I mentioned, 
there will be 12 sixth grade students (and 2 adults) on the visit; we hope, the 
visit will show them that the sciefice and aatheaatics they are learning in ' 
school a rp relevant to careers they aay wish to pursue. 

I would appreciate it if you would send me brochures or oU^er naterial 
about the ABC Corporation that students can read in preparatiotTfor otir visit. 

I can be reacjied at school (555-1234) or at hosre (555-9876) if' you need 
to contact me for any reasoa. 

Thank^you very much for your help. We are looking forward to our visit. 

Sincerely, 



Cathy Young - 
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I, W h^ ^ yoft ^ere young, what careers did you think you might Aoose? 



2. How did you get where you are now? 



Did anyone encourage you to pursue this career? 
Discourage you? 

What educational background prepared you for this job? 

Have you experienced any ob^acles in pursuiifg youn: ^reer? t 

\ \^^at do you do in your job? * . / 

How mi^ch of youi" work is done alone ?r with othec people? wxthi* technical 
^ equipflient? ' 

Does your job involve, co»Bunica|^ions skills? nath skills? 

Do you supervise others? . » 

Can you describe a typical dayf ^ • • 

4. What is the nost satisfying part of your job? the most frustrating?!* 

5. How does your job fit with your other interests? ^ 

m * 

What are your hobbies and leisure time activities? 

Are you aarried? 

Do you. have children? 
• • f 

6. What career plans do you have for the future? 

7. What kind of person would enjoy doing your job? 

8/ What kind of person would not like to do your work? ""^ . 

9. What advice would you give to others interested in pursuing a science or ^ 
engineering career? 




GUIDELINES FOR SCIENTISTS AND ENGINEERS 
PREPARING TO VISIT CLASSES^ 



A najor purpose of having students aeet scientists is to show then that 
scientists are real people, the vast majority of whom do not fit the stereotyped 
image of the bespectacled, white coated "mad scientist/* By showing students 
a diversity of scientists, including wcmen, minority and handicapped scientists, 
we hope to illustrate that science careers are appropriate pursuits for all ' 
groups of people. The individual's iriteceBts and abilities, not gex or race, 
should de^tetmine his or her career choice. In addition to having scieij^ti^sts 
visit their class, students ^re* learning abput the diversity of scientists and > 
science careecs through the use of a filmstrip presentation and fjbsters of "typical" 
scientists. ' , , 



In preparing your presentation, consider ^he following suggestions. 

^1. Be prepared to talk to the students about various aspects of 

. your career and your life. If possible include a demonstration 
or materials to illi^j^^ate soim job-related activity. 

Previous programs have found that scientists who use 
such "show and tell" devices generally have an easier time ' 
motivating the students. Among the' demonstrations whic'h 
have been used effectively: An engineer assembled a 
miniature water treatment system and showed how it removed 
minerals from hard water. Another used a portable air 
\ monitoring device to determine levels of various chemicals 
in the school. A chemist brought photographic plates and 
developed them. A mathematician showed how the "Golden 
Rectangle" has been used in great works of art bver the 
centuries. An environmental Scientist brought a set of 
line\drawings which illustrated how diseases are spread 
and d^cussed how her work in sanitation control helped 
prevents this spread. A computer scientist brought along 
both a slide rule and a mini-computer; although she could 
not hook up* the computer, it served as an effective prop 
'for her discussion about emerging careers. 

A number of visiting scientists have used slides to 
demonstrate aspects of their jobs, while others have shown 
slides 6f people with whom they work. This latter approach 
was particiilarly effective since it gave the scientists an 
opportunity to show examples of a number of different jobs 
which require different skills and varying levels of educa- 
tion. They w^re also able to show scientists (col leagues) 
with differ^.ng personal situations, and women scientists * 
working with (and sometimes supervising) men as well as 
> other women. 



* These guidelines are adapted from those used in the Visiting Women Scientists 
Program which was conducted by^ the Research Triangle Institute under contract 
to the National Sc ience Toundat ion . In that program, 90 women scientists used 
the guidelines in preparing for visits to 250 schools across the United States. 
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^ n fldditibn to describing your current job activities and responsi- 
4^4itie5^^^ sl^ld plan to discuss other aspects of your career 
ai^d^<Sc;itife. These aight include: 

* 1- Yo^ ur career (jevelopfflent — when you decided upon a 

^ Science career, who influenced you, who tried to 
dilssuade you, your education, jobs you've held, 
problems you're encountered and how you've solved 

2* ^ Hbw you've c<»bined your career with other pursuits 

* ; (e.g. , fasily, social, coranunity^ leisure) . If 

you're married, how does your spouse feel about your 
career? How do you and your spouse divide up house- 
keeping responsibilities? Have you had to decide what 
'to^do if one of you is offered a position in another 
area of the country? If you have children, how are 
family responsibilities handled? 

3* ^ typical day . In preparation for their visits some \ 
scientists kept a brief diary of their activities 
both on and off the job ^ for an entire day and then 

, discussed* it with the students. This proved to be a 
very effective device for showing the students that 
scientists are "real people." 




Your reaarks should be presented conversationally, should generally- 
include some* anecdotal infonsation, and should include some h^mor 
with which the students can relate. 

Be sure you know how much time is available to you and how you might 
best break up the time between demonstration, presentation, questions 
and answers, etc. 
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SELECTED RESOURCES FOR LEARNING MORE ABOUT 
SCIENCE AND ENGINEERING CAREERS 



A. Exploring Careers 

Exploring Careers , published by the U.S. Department of Labor, is a recent 
career educati^on resource aimed at young people. It attempts to build career 
awareness by means of descriptions of occupations, questions, student activities, 
and career gao^s . 

The introductory section^ entitled "The World of Wbrk and You," includes 
a discussion of the different reasons people work; an activity to help individual 
students define and express the relative importance to them of various possible * 
job satisfactions (e.g., working with others, doing creative work, helping 
others, earning large amounts ofj^ney); and a description of the training 
needed for various types of jobs. ^ , 

The introduction is followed by a series of 14*chapters, each treating 
careers within an occupational cluster » Each chapter has descriptions of a 
number of careers within that cluster including pictures illustrating various 
aspects of these careers. Detailed (profiles of particular individuals provide 
a more in-depth picture of what it is like on th« job in selected careers. 
Suggested activities are provided fbr further exploration, as well as a number 
of games which can be us'ed to ii^lp students learn about various careers. 

L 

B. The Occu pa tional Outlook Handbook ^ 

iThis "encyclopedia of careers/* also published by the U.S. Department of 
r, is available^ in most school and public libraries. While more advanced 
Exploring Careers , it can be used successfully by junior high school 
students. ^ 

The handbook includes information about *850 jobs and more than 30 major 
industries. In the table of contents, most science, mathematics, and engi^ 
neerlng occupations are listed under "Science rfnd Technical Occupations"; 
c^mput'er- related occupations arcT^included with office occu{yations . The following 
examples are a small sample of the information that can be obtained in the 
Occupational Outlook Handbook . The. def initions of science and engineering 
fields included in Section 5 of this book were ^Iso drawn from the handbooks 

Nature of the Work 

" Civil engineers design and supervise the consCructioo of roads, 
bridges^, a.'irports, and buildings. 

° Computer systems ajialysts plan efficient nethods •of processing data. 
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Places^ of Employment 

^ Most astronomers, isathefnatlcians , and life scientists work in colleges 
' and universities while most statisticians and^ economists workin 
private industry or research organizations. 

^ Nearly one-fifth of all oceaaographers work in the Washington, DC 
metropolitan area. 

Tr aining, Qualifications and Advancements 

^ "Tf bachelor's degree in engineering is the usual requireaient for a 
beginning engineering job. 

*y A doctoral degree i^ almost always required for a job as an astronomer 
or a psychologist. 

Job Prospects -Jhrough the Mid- 1980* s * * 

° Engineers will be parti atly needed in energy- re la ted activities 
suchs as^ designing energy-savitig system^ for automobiles and ^omes. 

outlook for graduates, of ctimputer-related curriculusis should be 
e^ellent. ^ . 

The number of persong. Who will graduate with advanced degrees in 
sociology is likely to exceed available jab*openings . 

Salary and Working Conditions • ^ * 

^ . Biologists with a (bachelor's degree and no experience had an avetage 
starting salary of $15,200 in private' industry in 1981, while the * 
j average starting salary for engineering graduates in private industry 

/ was $22,400 a y^ar. 

Many engineers wox;k indoors ijn of f ices' and ^search laboratories , 
but others spend a lot of time in factories,, mines, construction 
sites, or other outdoor locatior^. 

Sources of Additional Information •A • ^ 

^ : .1 ■* 

^ Lists of schools offering education in forestry are available from 
the Society of |imerican Forestors, 540Q Grosvenor Lane, Washington, 
D.C^ * 20014. 

, Information on carper opportunities and earnings for cheraisMb is 
available f roijj the American Chemical So<iety, I I5S I6th Street, NW, 
Washington, O.C. 20036. 
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Prof e ssional Societie s 

The OccupationaJi Outlook Handbook lists sources of additional information 
as part of its description of each science and engineering field. Typically 
these are professional societies such as the National Society of Professional 
Engineers or industry associat ioihi such as the Manufacturing Chemists Associa- 
tions. There are also professional groups which focus on women or minorities 
in particular fields; these may be subgroups within a professional society or 
separate organisations such as the Society of Woaien Engineers, The Annotated 
Bibliography included in this program provides ordering information for a 
number of pamphlets prepared by professional societies • Teachers (and students 
as well) can write and ask for these particular pamphlets or they can make a 
more general request for inform3tion about science and engineering careers and 
career opportunities. ^ . ' 



D. Ind 




Many Companies prepare brochures for Use in recruiting scientists and 
engineers; some also prepare, pamphlets, posters, and films aimed specifically 
at j)re-college students. Both types of materials often: include profiles of « 
scientists and engineers employed by that company and can be very useful 
sources of information about science careers. Some of the industry materials 
aimed at youog people are described in the Annotated Bibliography. Again, 0 
teachers or students can 'also make more general requests for information about 
I science and engineering careers and career opportunities. 

' Media 

Newspapers, magazii^, anS television programs often contain information 
about scientists and science careers. Some news magazines such as Tiiae and 
Newsweek have a separate section devoted to science. Students can be encouraged 
to be on the lookout for articles and programs about science and engineering 
careers, and may be asked to bring relevant newspaper and magazine clippings 
for posting on the bulletin board or inclusion in a class scrapbook on science 
careers. 

F. School Personnel 

Some junior high, middle schools ^ and elementary schools hav« guidance 
counselors, » career Counselors, or both available to assist studencb in thinking 
about future careers and how to prepare for them. The school librarian may 
also have helpful suggestions for sources of information about science careers 
available in the school or public library. One or more of these people can be 
invited to talk to a class about the ai>ailability of resources for leacming 
about science carears; alternatively teachefs can describe the types chassis- 
tance available from particular school staff members and encourage individual- 
students, p;iTL icular ly female and minority students, to consult them. 
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School and Work ^ i 

So far. you've heard a lot about the importance of 
career exploration. You know that Hnding out about 
yourself is the first step. Yim've discovered that diflerent 
kinds of jobs suit different people. The right kind of 
career depends on the person you really are —or want to 
be. 

You've completed the work values exercise. You may 
have a clearer picture now of your reasons for working-- 
and a better idea of the things about a job that matter to 

you 

The table on pers4>nal and job characteristics may 
have helped y4>u narrow down the occupations to those 
that appeal to you the most. 

Now let's look at another way of exploring careers, 
one tbat involves your school subjects. First, decide what 
your favorite subject is. Then list the subjects that come 
easily for you. If you like a subject and do well in it. it*s 
worth investij^ating occupations thdt involve that subject. 

Well use matherriaiics as an example? (You may have 
chosen English or science or industrial arls,) Some of the 
jobs in which you'd use mathematics are written up in 
this bcH)k. Bricklayer, carpenter plumber, machini.st. air 
traffic controller, medical technologist. bicKhemist. elec- 
trical engineer architect* computer programmer/systkms 
analyst, computer service technician* bank ofllcer. sccu- 
riiies sales worker, and forester There are stories and 
activities in Lxplonng Careers for each of these occupa* 



tions. And these arc^ffiSi j few of the occupatums that 
require either practical or ih^iHetical ability in mathe- 
matics. Your teacher or coun.selor can direct you to more. 

Suppose you are uncomfortable and confy.sed in math 
class and don t like the subject at all Docs that mean 
you have to rule out a career in construction, or health, 
or forestry? Not necessarily. But it does require some 
more dicing on your part. You need to be lionest with 
yourself Is it the subject matter you dislike, or is some- 
thing else influencing your feelings aU^ut math'' is it a 
particular teacher, for example, or a particular textbook"^ 
Or is it your own attitude'^ 

It's up to you, with the aid o/your teacher or counselor 
to determine ju.st how much ability in mathematics you 
have. It's imfH>rtant. loo. to find out exactly how math is 
used in the kinds of jobs that interest you. Machinists, 
for example, need to be good at arithmetic to calculate 
quickly and make precise measurements. Systems ana- 
lysts use calculus and must be able to apply mathematical 
theory to practical problems. Talking. to people about 
their work and asking how they use math on the job 
should help you determine whether you should serioush 
con.sider work that involves the use of math. Or whether 
in.stead. you should rule it out 

You can also test some of vour career ideas by exploring 
high schoipl subject areas in greater depth. SaV^ you're 
giKHi at science and like to build things and work with 
your hands. You're aware that engineering ind drafting 
arc possible career choices Now is the time to te.st your 
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interest in those jnU related fields. Use class asstgnmenls. 
projects, and science fairs Co learn about the kind oi 
work engineers and drafters actually do. If one branch 
of engineering in particular appeals to you, try to figure 
out why Find out what engineering and scientific tech- 
nicians do. and how their work fits in with that of 
engineers and scientists. In the Suggested Activities sec- 
tions in chapter 9, you1l find ideas for things you can 
do -in school and on your own— to learn more about 
scientific and technical occupations. While you^re at it 
investigate the activities in other chapters of the book. 
With an interest in science. you*d probably find it worth- 
while to learn more about the work of a computer 
programmer/systems analyst (chapter }), an architect 
(chapter 14). or a forester (chapter 15). 

Perhaps youVe deeply interested in consumer issues 
but don't know quite where that might lead you. Try 
taking a home economics course and use the opportunity 
to find out about careers in consumer economics, foixl 
and nutrition, or clothing and textiles. Other courses that 
give you a good chance to explore career inter^ts are 
art. music, business education, and distributive educa- 
tion. 

Table 3 lists subjects taught in many high sch<x>is. 
Opposite each subject, we've listed one or more-chapters 
of Exploring Careers. Use this list as a starting point. 



Industrial arts 




Busifiess educaiK>n 



Table 3. School Subjects and Exptonng Careers Chapters 



}^kapier 

Agriculture. Forestry, and Fish- 
ery Occupational; 1 

Education Occupations 
Performing Aas. [>csign, and 
Communicaiions Occupations 

Agriculture. Forestry, and Fish- 
cry Occupations 
{ ducatum Occupaliofts 
Office Occupatums 
Service Occupations 

Sales Ofcupaitons 

Xransj^)rtaiu>n Otciipahuns 

Health Occupations 
Scientific and fethnical Occu* 
paiions 

Apnculture ftircMfv. and i ish 

erv (Hcupatums 
hdutalion Occupations 
Service Occupations 
Social Service (Xcupations 



t 



Distributive education 
i)nvc| educatH)n 
Health 

Home economics 



Language arts 



Mathematics 



Music 



Physical education 



Science 



Social Mudics 
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Agriculture, forestry, and Fish- 
ery CKcupaiions 
Construction CXcupations 
Indusirial PriHluciion Occupa 
tions 

Mechanics and Repairers 
Performing Arts. Desipn. and 

Communicaiions (Xcupaiion& 
Scientific and Technical Occu- 

patums 
Service CKcupaiions 
Tran.spiHtation Occupations 

_Eiiji^Ui>n Occupations 
Office Occupaiums 
Performing Arts, fksign, and 
('ommunicaiii>ns Occupations 
Sales Occupations 
Service Oc^rupations 
Social Scientists 
Social Service Occupations 

Agrtcultua*. Forestry, and Fish- 
ery Occupations 

( onstrucium Occupations 
Heaiih Ocxupaiions 
Industrial Production Occupa- 
tions 

Office Occ upatums 

Pcrfornung Arts. Design, and 
( ommunications <X'cupations 

Sales (Xxupations 

Scientific and Teclfnical Occu- 
pations 

Social Scientists 

Education Occupations 
Performmg Arts. [>esign. and 
Communications Occupations 

Construction Occupatums 
Fducation (Xcupadons 
Health (Xcupa(fo(is 
Service Octupatiorv. 

Agriculture, f 4»resiry. and I i^h- 
ery CXcupationN 

F.ducaiu^n (Xc^pat|(»ns 

Health iXcupatu^ns 

Industrial Productum Occupa- 
tions 

Office (He u pa 114 ' 
Scientific and Technical (Xcu 
pah4»ns 

rranspt>rta(inn tkLUpahons 

{ ducaiu^n tXcupattims 
Ofltce ( Xtupaiionv 
Pcrforminif ArK Mc^i^n .imi 
Commun!catU)nv ( kcupations 
Ser\ice (KiUpaii4>ns 
SiKial Sctcnh^l^ 
SiH:iai Service <KKupaiu>n\ 
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Engineers Put Science to Work ^ 

Did you ever .stop to think hbw many plastic items you 
use every day? At school you use plastic pens and rulers. 
You huy sit at a desk with a plastic top. In the careteria 
you eat from plastic plates and trays. Perhaps the plates 
aniAcups in your kitchen at home are plastic, too. You 
taUc on plastic telephones, listen to plastic records, and 
wic plastic sports equipment. Look around, and see if 
you can count the number of plastic items in the room 
you're in right now. 

Plasties are just one result of the work ©f engineers. 
Others include radio and television, automobiles and 
airplanes bridges and skyscrapers, ships and submarines, 
anything electrical . . the list goes on and on. Engineers 
produced all these things by apptyfng scientific knowl> 
edge tc^^cveryday problems. In fact m(^t of the discov 
eries of modem science would have remained laboratory 
curiosities if not for engineers. 

What Do Engineers Do? 

Hngineers begin with a **how to" problem -how to 
build a bridge, how to increase the output of a factory, 
or how to turn sunlight into electricity. Like scientists, 
they do research to find a solution. In designing a 
supersonic airplane, for example, aeronautical engineers 
test difTerent airplane shap« in a wind tunnel to see how 
they behave at high spe«€is. Such tests help them decide 
on the best design before actually building the plane 
Similarly, civtl engmeers make models of v3riou5 bridges 
to test each design for strength. 

Through research, engineers find scientiric answers to 
the "how to" problem. But finding a solution that works 
is only the beginning. Engineers also must figure out the 
cost and difficulty of using that soiqtion. Imagine you 
are a civil engineer designing a subway tunnel for a large 




To do their jobs welt, engineers must be creative 
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Engineering careers are for peof^e who like to solve 
problems. 



cily!T ou have designed n tunnel thai you think fould 
wi)rk ver> well But voir would n^>t have solved th^ity's 
prohiem if yoiir tunnel would cost twice w hat the city 
could afford, or tf large buildings had to he moved to 
build It You have to make sure that your solution to the 
' problem econamual and pravtwal as well as technically 
ti>rrcCt ^ 

Mow do engineers S4>lvc problems' They use tools of 
various kinds, the most imp<mant being analytical t4H>ls, 
Analytical 1(h>Is permit engineers to reshape their prob- 
lems inti» manageable forms, and this helps in the search 
lor a solution Mathematical models are one such ana- 
lytical tiH>l The nuHlel that an engineer builds is nothing 
mi>re fh.in a set ol equations that describes the pr4)blem 
m.Hhem.iiically By building a model, an engineer can 
examine the effects of changes in different parts of the 
linai product 

I ngineers alst^ employ equipment of all shapes and 
Ni/cs for mcMsurmg cakulatmg, and testing Some de- 
vices, such as wind tunnels, serve a very sf^cialized 
^ purpise Others, such as calculators and oscilloscopes, 
you would find in the talH>ratories of many kinds of 



engineeis Some fools remain in the lab: others are used 
outside, "in the field/* 

The computer is very important. It can perform cal- 
culalions that are too long or involved to do by hand. It 
can handle hundreds of equations at once, so ^hai the 
engineer can build larger, more complex mathematical 
models. It can also be used to actually help design 
whatever the engineer is trying to create. 

Engineers rf ly on one other important tool: Creativity 
Unlike math, creativity caft't be taught. But good engi- 
fteers ha\^ itVind use it to apply science in new. slightly 
ditT&reni ways. Although engineers rely heavily on the 
work of others (such as scientists), they constantly face 
problems .requiring original Si>lutions. They^iscover. 
explore, invent, and. device. To do their job well, they 
must be creative. 



Careers in Engin^ring 



If you decide on a carcffer in engineering, you- can 
chiWiC from a wide variety of riel4fs. .T^hcy are as diverse 
as the needs of society. Some tyj^ of engineers specialize 
in a particular industry A^rieUtiural ertgineerx. for ex- 
ample, develop ways to produce, process: and distribute 
food more efficiently. TheyTnight design new fiafvesttng 
equipment oi a better canning priKess. Chemival engh 
fteer.% create pfasttcs, synthetic fabrics, and other new 
materials through chemical processes. Mimhg engineers 
locate rqsnei^ls^ in the ground, design mines, and make 
sure they t>perate safely. They also ctevise ways to traas- 
port the minerals to processing plants. Petroleum engi- 
neers perform a similar role for oil a^ gas products 

Other engineers speciidi/e in a particular type of tech- 
nology. Mechanical engineers, one of the largest groups; 
design and develop machines that produce or use power 
Rverv day we rely on such machines cars and Irucfs. 
refrigerators and TV sets, heaters, air coaditiofiers. fac- 
tory machines, and countless others. Mechilnical engi- 
neers help create and produce all these machines as well 
as gasoline engines, steam turbines, jet engines, and 
nuclear reactors Some mechanical engineers specialize 
by concentrating on a single type of machine (such as a 
jet engine) while others specialize in a single industry 
(such as ihc auti^mobile industrv) 

Elirtnuit engineers, another large group, design- and 
develop electrical and electronic devices Anything that 
uses electricity i« electrical fclectronic machines such 
as radios. TV s, telephones, and computers convert 
electricity into si)und. radio waves, or some t^her hyrm 
of energy. Like mechanical engineers, electrical cngi 
neers work tn many ditlerent industries and usually 
specialize in a particular area. 
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Astronaut Guion S. Bluford. Jr . has a cloctorai 
degree in aerospace engineenng. 



The world of fligbl is the wtorid of aerospace engineers 
They deal with every aspect of aircraft and spacecraft 
performance, fn^m planning and design tb productson. 
testing, and xiuil,\x^i Biomedical engineen use their 
engineering skill* to imprOtve heaJth ,care in many ways, 
such as by designing artificial organs or by adapting 
computers for u.se in hospitals. Ceramtc engineer.^ design 
and develop products from ceramic materials, which are 
notimetafiic substances procevsed at high temperatures, 
such as glass or porcelain. Metallurgical engineers cover 
the broad technology of metals- understanding their 
properties, extracting them from the earth, refining them, 
and convening them into finished products. 

Other engineen^ work in con.struction and a Wide 
variety of indusinai activities. Civil engineers design large 
huiliiics such highways, railroads, bridges, airpiuts. 
and water and sewage systems. InJustnal engineers are 
"the manager's engineers They look for ways to make 
factories and other busmess operations run more 
smcHHhIy and etficientiy. 

\ye have mentioned cmly tht; major categories of en- 
gineering We could not fK>ssibly dc^ribe each individ- 
ual specially Not only are new ones created all the iime. 
but every engineer's craft is slightly different. .depending 




By studying collisions in the lab, en^ineer^ and 
scientists can design safer autonK>btles 

; 



upim his or her particular training and job. Within the 
few engineering I'Krcupations. mentioned there are 
hundreds of specialties. 
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SCIENCE CAREERS PROGRAM 
ANNOTATED BIBLIOGRAPHY 



1 



Women and Minorities in the Labor Force ^ 

' — ■■ ■- .. A y . ^ 

1. Women's Qf^jj^, U.S. Departae^t o'£ Labor, Washington, DC 20210. 

20 Facts on Woa^n Workers highlights important facts about 
women in the y>or forCe, e.g. , their numbers, race/ethnic background, 
. family characllristics , salaries, and unemployment levels; suitable 
for junior high students and above; published annually (free); other 
publications on women in the labor force also available. 

2. Bureau of Labor St^istics, U.S. Department of Labor, Washington, DC 
20212. 



TWcJ^'Employwent in Perspective'' riewsletters (one on minority* 
workers, one on working women) published quarterly (free)/ , Special 
Labor Force Reports on employment and unemployment, earnings, marital 
and family characteristics of workers, etc. also available. .One 
su^ report, Eaqc>loyBtent and Earnings , Ma^cfi 1982, includes tables 
a^^narrative concerning the participation of women an^T^inorities 
in various occupations^ during 1981. ^ 

Sex and Race Rale S^feotyping . ' 

1. The Racism and Sexism Resource Center for Educators, 1841 Broadway, 
New York, NY 10023. 

This organization, fonwrly called the Council on Interracial 
Books for Children, has produced a number of excellent books, film- 
strips, and lesson plans for classroom use. For example » ' Racism in 
the English Language , 1976 (Robert B. Moore), includes an ^ssay des-^ 
cribing the problem, and lesson plans for 5 related student activities 
The inexpensive ($5.00 for 100) pamphlet' ''10 Quick Steps to Analyze* 
Textbooks for Sexism and Racism'' is an excellent summary of the 
issues. Write for Uheir free catalog. / 

. '> 

2. The Dissemination Center for* the Products of the W<^n's Educational * 
Equity Act Program, c/o Education development Centejr, 55 Chapel 
Street, Newton, MA' 02160 (toll-free 800-225-3088). * 

The Federal Women's Educational Equity Act Program has supported 
the development of a variety of materials including films, filmstrips^ 
books , and entire in-service educational progr^s . Write or call 
the Dissemination Center to request a completed catalog (free). 
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Publishers Guidelines for Eliniaatiag Sexism and Racisia in Books: 

a - Guidelines for Creating Positive Sexual and ifeacial Imaj^es' in 

Educational Materials . MacNillan Publishing Cottpany, 866 Thir^ 
Av^e, New York, MY 10022 (free). 

b . Guideli^ps for Equal Treatment of the Sexes , McGraw-Hi 1 1 Book 
CoBpafty, 1221 Avenue of the Aaaericas, Nedr Yorfc> NY 10022 (free). 

c- Guidelines for Improving the Image of Women in Textbooks . Scott 
Foresman, aijd Conpany, 1900 East Lake Avenue. Glenview, IL 60025 
(free). . 

d . Guidelines for the Development of Elet»atary and Secondary 

^gtnictional Materials , -Holt, Rinehart, andV Winston School 
Department, 383 Madison Avenue, New York, NY 10017 . (free). 

Programs- to Combat Stereotyping in Career Choice , 1980, American Insti-* 
tutes for Research, P.O. Box 1113, Palo Alto, CA 94302. 

Describes a aiiaber of exemplary programs aised at counteracting 
sex^ race^ and handicap stereotyping. The go^s, targdK: population, * 
activities ^nd materials, costs, and evidence of effectiveness of each 
progra^ are described along with suggestions for replicating- the p^o- \ 
gra». ^ ^ 

Undoing Sex Stereotypes, Research and Resources for Educators , 1976 
(Marcia Guttentag and Helen Bray), H<;Graw-Hill 'Book Coiq>any, 1221 
Avenue of the Aaericas, New York, NT 10022 ($7*95). 

Describes the results of a fliajor field survey and intervention 
progras for changing iex-role stereotyping in children; includes 
objectives and curriculum materials for early childhood classes, middle 
grades, and junior high school grades well as a ccmprehensive^ list 
of resources for teachers. 

Wonsexist CurrjcUlar Materials for Elementary Schools , 1974 (Laurie 
Olscn Johnson), The Fesinist Press, B9X 334, Old Westbury, NY 11568 
($6.95). . , 

Includes background information for teachers and activities for 
classroom use; also includes a bibliography of suggested reading for 
students, both fiction and non^^f iction. 

** 

C haracters in Textbooks: A Review of the Literature , 1980, United 
States Commission on Civil Rights, Washington, DC 20425. 

Sumarizes the results of a number of studies of the portrayal 
of minorities and females in textbooks; includes a section on the 
effects of these portrayals on student attitudes, achievement, and 
career aspirations. 
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3- The Report Card— The Cost of Sex Bias in Schools . 1980 (Myra and 

David Sadker), The Mid-Atlantic Center for Sex Equity, The American 
^ University, Foxhall Square Building, Suite 224, 3301 New Mexico 
Avenue, NW, Washington, DC 20016($5.0D for 50). 

Brief pamphlet highlights important research findings related 
to sex differences and sex discriaination in schools. Unusual ia 
that it deals with negative effects of sex stereotyping on boys as 
well a.s on girls . 

9* Dick and Jane as Victias , Women on Words and Images, P.O. Box 2163, 
Princeton, JUJ 08540 ($2.50). 

This discussion of sexism in children's books includes a check- 
list which can be used for evaluating textbooks.' 

C, Dat^ About the Participation of Womefa and Minorities in Science 

1. The National Science*Foundation (NSF) , 1800 G Street, NW, Washington, 
DC 20550. 

NSF publishes a number of reports^ which include data about 
womei) and minorities* 



a . 



b. 



Women and Mjjyorities in Science and Engineering , 1982. 
' » 9 ■ - ^ 

Includes statistics on labor force participation, tyi^ of 
employers, salaries, and unemployment rates of women and mitiqrity 
scientists* 

' t. 
Science Education Databook , 1980. 

Describes the^ current status of science education through 
a series of tables and graphs; includes statistics on attitudes, 
achievement, degrees, and employment of women and minorities in 
science* 



Scientific Manpower Commission, 1776 Massachusetts Avenue, NW, 
Washington, 0€ 20036. 

a. Professional Women and Minorities — A Manpower Data Resource 
Sefii^ , Second Edition, 1978 with 1980 Supplement (Betty M, 

^ Vett^r and Eleanor L* Babco), 60*00. Third Edition, 1982 
(Betty M. Vetter, ^leanor L. Babco, and Susan Jensen-Fisher), 
' $60.00. * 

The most comprehensive collections of data on women and 
minorities in the sciences; may be available in Libraries. 

b. Opportunities in Scien ce and Engineering , 1980 (Betty M. Vetter) 

A sixty-minute slide- tape presentation which highlights 
^ the Status of women in the sciences; designed for undergraduate 
women students but also appropriate for teachers and 'counselors. 
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3.- American Association , for the Advancement of Science (AAAS) , 1515 
Massachusetts Aveo^e^ NW, Washington^ DC 20005. 

f 

The Office of Opportunities in Science of AAA3 serves as a 
clearinghouse on information concerning vomen^ minorities, and the 
handicapped in science. Among their publications are the The Double 
Bind: The Price of Being a Minority Woman in Science , which is the 
report of a conference of minority women scientists, and Problems and 
Solutions in the Education^ Employment and Personal Choices of Minority 
Women in Science , which is a report of a survey of theae women. 

A. National Assessnent of Educational Progress (NAEP) , Education Coimission 
of .the States, 700 Lincoln Tower, 1860 Lincoln Street, Denver, 
CO 80203. 

NAEP surveys the achievement and attitudes of 9--, 13-, and 
IT'-year-old students in a number of si^bject areas. Reports of 
particular interest include: 

a- Attitudes Toward Science; A Summary of Results from the 
1976-77 National Assessment of Science ^ 1979. 

b. AchievMient and Participation of Wo^n in Mathematics: An 
Overview, 1980. 



NAEP will siq>ply a ccMplete list of their publicatio 
upon request. 
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Scienbe Activity Reader , 1979 (E. Richard Churchill and Linda R. 
Charchill), J. Weston Walch, Publisher, Portland, ME 0A104^$A. 75) . 

Profiles of 3S famous scientists ^ including a number of Borneo 
and minority scientists; each profile is several pages* long and is 
followed by a puzzle to help reinforce what the student has learned. 
Appropriate for elementary and junior high school students. 

American Black Scientists and Inventors , 1975 (Edward S. Jenkins, 
et al.). National Science Teachers Association, 1742 Connecticut 
Avenue, NW, Washington, DC 20009 ($5.00; 10% discount on orders &f 
10 or more) . 

Fairly detailed profiles of 12 Black scientists and invehtors. 
Good. source of background information for teachers. ' 

B lack Contributors to Science and Energy Technolofftr , 1979, U.S. 
Department of Energy, Technical Information Center, P.O. Box 62, Oak 
Ridge, TN 37830 (fr^e), ^ 

Half-page profiles and accompanying illustrations of 24 Black 
scientists and inventors, including a number of men and women who 
are currently working in industries, universities, and for the 
government. Appropriate for junior high school and above. 
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Blacks in Science: Astrophysicist to Zoologist , 1977^ (Hattie Carwell); 
Exposition Press, Hicksville, NY 11802. 

Brief profiles of a large number of famous and not -so -famous 
Black scientists and inventors. Black inventors and their inventions 
are listed in the appendix. Appropriate for junior high an<t above. 

Black Arcricans in Science and Engineering Contributors o& Past and 
Present , 1978 (Eugene Winslow), Afrb-Aio Publishing Company, 910 South 
Micjiig^n Avenue, Suite 556, Chicago, IL 60605 ($2.95; quantity 
di$count8 available). 

Half-page profiles and large illustrations of 27 Black scien- 
tists and engineers. Appropriate for grades 4 and above. 

Seven Black American Scientists , 1970 (Robert C. Hayden) , Addisonian 
Press, Reading, MA 01867. 

Lengthy profiles of seven faaK)Us Black scientists; appropriate 
for junior high and* above. 

Black Pioneers of Science and Invention , 1970 (Louis Haber) , Harcourt, 
Brace, and W^rld, Inc., New York, NY. 



Wld, Inc. , New York, 
h/ profiles of 14 Black 



Lengthy profiles of 14 Black scientists and inventors; appropriate 
for junior high and above. j^^ 

Hypatia'^ Sisters: Biographies of Women Scientists — Past and Present , 
1976 (Susan Schacher, ed.), Attn.^Audra Adelburger, Feminists Northwest, 
5038 Nicklas Place, N.E., Seattle jf WA 98 1Q5 ($2.50). 

Includes brief biographies of 17 scientists and a one-sentence 
description of the notable contributions of agproximately 20 addi- 
tional scientists . 



appr< 



Women Pioneers of Science » 1979 (Louis HaberT, Harcourt, Brace 
Jovanovich, New York, NY. 

American Women of Sci^ence , 1955 (Edna Yost), J. B. Lippincott, 
Philadelphia, PA (Out-of-print but avail^ible at many libraries). 

Profiles of a number of women who made important contributions 
to science d^ing the period 1900-1950. 

Wom en of Modern Scien ce, 1959 (Edna* Yost), Dodd, Mead, and Company, 
New York, NY (Out-of-print but available a.t many libraries). 

Profiles of a number, of women scientists. 

Asimov*s Biographical Encyclo pedia of S cience and Techno logy, 1972 
(Isaac Asifflov), Doubleday & Company, New York, NY. 

Profiles of a few women scientists included among the hundreds 
of entries. 
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"13. Contributions of Wooea: Science , 1977 (Diane Eoiberiin), Dillon 
Press, Minneapolis, MN. 

Profiles of six wooien scientists^ appropriate for grades 4 and 
above. * * . 

14. LIFE Special Report: Remarkable American Women, 1776-1976 . 1976, 
Ti»e, Inc. ($2.00).. '. : ' 

A niuaber of women scientists are. included, along tfitii p'ictuVes ' 
and biographical infonultion. 

15. Saturday's Child , 1973 (Suzanne Seed), Bantam Books, Inc., 666 Fifth' 
Avenue, New York, NY 10019. 



4 



Eight of the 36 vcman who talk about their jobs are. in science/ 
related fielas; appropriate for grades 4 and above. 

16. National Aeronautics and Space Administration, Office of Public 
Affairs, Lyndon B. Joh^^on Space Center, Houston, TX 77058. 

Upon' request NASA will send biographical information about 
their women and minority astronauts along, with large cblor photographs 
of the astronauts (flree) . 

17. Expanding Your Horizons in Science and Mathematics (Joanne Koltnow). 
Distiribueed by the Education Development Center/VEEA, 5S Chapel 
Street, Newton, MA 02160 ($2.50) (toll free 800-225-3088). 

A han>ibook for people who plan to conduct ^^onferenc^es for< young 
woa^n interested in new career options; provides detailed suggestions 
for planning, finaneing, publicizing, conducting, and evaluating 
such conferences. 

f 

18. Manual on Program Operations for the Visiting Womeii Scientist Program , 
197^, National Technical Information Servic^, U.S. Department of ' 
Commerce, 5825 Port Royal Road, Springfield, VA 22161 ($7.00). 

The Visiting Wos^n Scientists Program involved visits by approxi- 
mately 90 women scientists to 250 high schools across the United 
States. This manual describes the program and proyides infon^ation ' 
to help other groups conduct similar programs. 



19, Women Scientists Roster , 1979 (c(»piled by Iris R. Weiss and Carol 
Place), National Science Teachers Association, 1742 Connecticut 
Avenue, NW, Washington, DC 20009 ($5.00). 



Contains information about approximately 1300 women scientists 
including mailing address, phone number, area of science, type of 
employment, and race or ethnic/background. 



ERIC 



112 



I '^2 



4 

aStnotated bibliography 7 



20. Resource Directory of Handicapped Scientists , 1978, Office of Opportu- 
nities in Science » American Association for. the Advancei&ent of 
Science, 1776 Massachusetts Avenue, NW, Washington, DC 20036. 

Includes information on more than 500 handiqapped scientists, 
including address ^ phone number, scientific discipline, most recent 
position, nature of handicap and an indication of willingness to 
serve as a role model for students.' 

Science Career Exploration Activitiqn, 

1. How High the Sky? How Far the Moon? , 1979 (Sharon. L. Menard). Dis- 
tributed by the Education Development Center/WEEA, 55 Chanel Street, 
Newton, MA 02160 ($14.50) (toll free 800-225-3088). 

4 

Includes student activities appropriate for a variety of grade 
levels as veil as information about science careers, information , 
about, and taped interviews with, women scientists and a comprehensive 
bibliography of both fiction and non-fiction books for students. 

2. From Dreams to Reality — Adventures in Careers ^ 1978, Girl Scoutslbf 
the U.S. A,, 830 Third Avenue and 51st Street, New York, NY 10022 
($2.00). , 

A career exploration program aimed at girls ages 12-17> includes 
a series of '^career cards'^ with profiles of women in a variety of 
* careers. 

3. Career Oriented Modules to Explore Topics in Science (CWtETS) , 

COMETS Order Department, 205 Bailey Hall, Lawrence^ KS 66045 ($28.95) . 

This set of iM>dules with directions for over 100 activities, 
and 24 biographical profiles of women in science can be used to 
enhance the careeK^relevance of science and mathematics classes in 
grades 5-9. 

4. Career Education Activities for Subject Area Teachers (Vol. 1: Grades 1 
Through 6; Vol^ 2: Grades 6 Through 9;, Vol. 3: Grades 9 Through 12) ), 
Abt Books, 55 Wheeler Street, Cambridge, MA 02138 ($18.00 per 
volume, $50.00 for set). 

This manual contains career education activities for teachers 
' of a variety of subjects including mathematics and science, Objec-* 
tives, materials, and time needed to complete each activity are 
clearly labeled. 
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5. Teacher/Counselor Guide to "Is Science a Possible Career for You?-' , 
1978, Research for Better Schools, Publications Office, 444 North 
Third Street, Philadelphia, PA 19123 (Filtnstrip & Guide, $15; 
Guide, $10; Filiastrip, $7.00). 

While developed specifically for use with deaf students, most 
of the activities are appropriate for all students; includes sections 
on what people in science do and how a student can find out if she 
or he wants to pursue a Science career. The filmstrip shows the job 
and extracurricular activities of 6 deaf people in a variety of 
science careers^ 

6- Choices, Decisions, Actions , 1978, Attn: Robbie Smith, Corporate 
So^al Policy Dejyjirtment , Standard Oil Coopahy (Indiana), 200 East ' 
Randolph Drive, MC 4308, Chicago, IL 60601 (free). 

An activity progras about careers in engineering and science 
aiined at students in grades 6 through 9; includes dittomasters for 5 
activities and ideas for additional ones. 

7- Solving Probl^s: Engineers at Work , 1979. Free froai your local 
Bell Telephone CcMipany* 

Bell system speaker (usually woman or ainority engineer) sakes 
presentation regarding woi&^n and ninority engineers. Ji kit loaned 
to the school one week before presentation. Kit includes a filiastrip, 
activity cards, and profiles of women and sinority engineers. 

8. What About Engineering? LSR Learning Associates, 4 Newtown Plaza, 
Plainview, NY 11803 ($17.50; quantity discounts available). 

Explores 10 engineering areas; classroom kit includes teacher's 
guide, 30 student booklets, set of 12 posters for classroom display, 
and student interest inventory. "^^-^ 

9. Mathetaatics at Work in Society: Opening Career Doors , 1981, Mathe- 
aatical Association of America, 1529 Eighteenth Street, NW, Washington, 
DC 20036 (free). 

Aised at students in grades 8 and above. Materials include 
project book that shows how aatheoiatics is used in a variety of 
science and non-science careers, and four videotape cassettes on the 
use of math: "An Actuary^-What 's That?,'* **Matheffiatics in Space," 
"Mathematics: The Language of Research," "Mathematics: Where Will 
I Ever Use It?" All materials available on a loan basis but may be 
copied. ' * 

0. W anted: More Women in Science and Technology , 1981, The Comittee 
on the Status of Women in Physics , American Physical Society, 335 
East 45th Street, New York, NY 10017 ($3.00).- 

Packet includes three pamphlets to help junior high and high 
school counselors and teachers encourage young women to consider 
science and engineering careers. * 
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11. Science Career Exploratipa for H>flien » 1978 (Walter Smith and 

Kala M, Stroup), National Science Teachers Association, 1742 Connec- 
ticut Avenue, NW, Washington, DC 20009 ($5.00). 

\ 

Aimed at science teachers, counselors, and. others who wotk with 
young women. The purpose provides to<>ls th&t can be used to help 
young talented woiaen students expj^ore science careers. 

F. Information About Science Careers 

SCIEyCE— MULTIPLE FIELDS 

I- Occupational Outlook Handbook 1982-83 , U.S. Department of Labor \\ 
Statistics. .Order fro« Superintendent of Oocunents, U.S. Departisent * 
of Labor, Room ll(y, 1371 Peachtree Street, N.E. , Atlaftta, GA 30367 

^ ($9.0CP). [ 

This "encyclopedia of careers" provides information about 
j) careers in the life sciences, physical sciences, engineering and 

mathematics, including the natufe of the work, places of employment, 
qualifications needed, earnings, working conditions, and sources of 
additional information. 

2. Exj^loring Careers , 1979, U.S. Departisent of Labor. Order from 
Superintendent of Docuu^nts, U.S. Government Printing Office, Washington, 
DC 20402 (Bulletin #2001 > Stock No. 029-001-02224-7, $11.00; reprint ^ 
on Scientific ' and Technical Occupations, Bulletin #2001-9, Stock. * 
No. 029-001-02^34-4, $2.75). , 

This career . education resource is aircd specifically at young 
people. It attempts to build career awareness by describing a 
variety of occupations, profiling persons in selected occupations, 
and providing student activities. 

3. U.S. OepartJi^nt of Labor, Bureau of Labor Statistics, 1515 Broadway, 
Suite >400, Mew York, NY 10036. 

i ■ . ' 

Free leaflets: "Science and Your Career," "Ecology and Your ^ 
Career," and "Math an4 Your Caiceer^ describe preparation needed and 
career opportunities in these fields. 

r 

4. I Can Be Anything — Careers and Colleges for Young Woa^n , 1978 (Joyce 
Slayton Mitchell), College Entrance Examination Board, Princeton, NJ 
08540 ($7.95 paperbabk, $12.95 hardcover). 

Describes careers for young women — and certainly all careers 
are for wometf. Goes beyond, a descripition of career information and 
introduces the critical consideration for girls and women: the 
consideration o£ lij^e style. 



«/ 
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5. I'm Madly ig Love With Electricity , 1977 (Naacy Kreinberg) , /EQUALS, 
Lawrence Hall of Science, University of California, Berkeley, CA 
94720 ($2.00). 

Wooien in engineering, mathesBatics , physical science, earth 
science and life science careers provide enthusiastic descriptions 
pf their jobs and life styles; very interesting reading. 

6. Women in Science and TechnoloRy > 1976, American College Testing 
Prograni Publications, P.O. Box 168, Iowa City, lA 52243 ($1.50; 
quantity discounts). 

Excellent booklet describes careers in science and how they can 
be combined with family life; includes pictures add quotes from 
wofinen scientists and engineers. 

7- Science and Engineering Careers— A Bibliography , 1974, Scientific 
Manpower Commission, 1776 Hassac^iu^etts Avenue, NW, Washington, DC 
20036 ($2-00). 

Comprehensive bibliography of free and low-cost science C3reer 
publications.. 

8- Hi There, I'm Your Exciting Future!, 1981, National Action Council 
for Minorities in Engineering, Inc. , 3* W^st 35th Street, New York, 
NY lOOOl (free). 

Aii^d^at junior ^high students. Discusses the high school math, 
science, and English courses that will enhance future career opportu- 
nities. ^ 

9. What's It Like to> be a Techniciaq , General Electric Company, Educa- 
tional Communications Program, Fairfield, CTT 06431. 

Describes various science technologfy fields. Beautifully 
illustrated. » 

ENGINEERING 



10. The Accreditation Board for Engineering and Technolq^y (ABET), 345 
East 47th Street, New York^, NY 10017. 

a. Women in Engineering , 1978 (single copies free; $6. 00/hundred) . ^ 

Brief description of the need and role of women in the 
engi^neering profession. 4 

* 

b. . Hi norities ig Engineering , 1979 (single copy free; $6.00/hiindred) . 

Description of opportunities for ainorities in engineering. 

c. Brief paaqphlets describing areas of engineering such as civil 
engineering, autonotive engineering, etc. Request general 
career infomation ($6. 00/hundredJ . 
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Take It From Us You Can Be an Eagiaeer » General Electric Company, 
Educ'ational Ccwwunications Programs, Fairfield, CT 06431- 

Profiles of women and minority engineers; includes excellent 
pictures. . 

Terry's Trip , BostoA Section, Society of Wo^n Engineers; contact 
Pat Quigley, 52 Poole Cir,cle, Holbrook, MA 02343 for copies ($1.50, 
quantity discounts). 

Excellent for grades K-3; also interesting for 4-6 students. 

Society of Women Engineers, United 'Engineering Center, Room 305 , 345 
East 47th Street, New York, NY 10017. 

a. - WOMENGINEEK^ Sara Jane Neustadtl ($.35). 

Comprehensive description of opportunities for woa^n in 
^ engineering. • ' * 

b. WoBten in Technology ($.06)- 

, Descf^ption of opportunities for women in technology 
field. * * 

' \ 

National Action Council for Minorities in Engineering, Inc. (NACME) , 
3 West 35th Street, New York, NY 10001 ($.50). 

a. Engineering a Future , 1977, $-50. 

A guide to engineering aisied at parents and counselors of 
minority students; also extremely useful for ^teachers. 

h.^ Making It in Engineering , 1^75, $.25. 

Profiles a nusber of sale and female minority engineers; 

includes pictures. w 
f 

c. Engineering a Future — A Guide to Engineering for Parents and 
Counselors , 1978, $.50> 

Career guide for parents, teachers, and counselors. 
Features descriptions of the work of engineers » preparation 
needed, how parents and advisars can help. 

d. Engine ering: yhat*s It All About? > 1977, free. 

Coaic strip brochure aieied at informing junior high school 
students about engineering. 
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15. Quotes From DuPont Enjtineers . College Relatioas Manager, QuPoat 
Compaay, Wilmiagtoa, DE 19898 (free). 

Women engineers .at DuPont describe their work; includes pictures. 

16. En^iae^ring as a Profession for Woyen , 1976, Engineering Manpower 
Bulletija #29, Engineering Manpower Coamission, New York, NY 10017 
($2.00). 

Discusses - misconceptions , current esployment picture, barciers, 
and probleas faced hy^'voaen in engineering, and also talks about whiy . 
engineering needs woaen; appropriate for teacHers. 

17. Engineering — A Career of Dedication and Responsibility , 1978. Nationa]. 
Society of Professional Engineers, 2029 K Street, NW, Washington, DC 
20006 (free). 

Describes engineering careers and steps - to take in preparing 
for 'theai. 

18- Wpgen in Engineering at Kodak (Publication No. CR-114) . 1975, Eastoan 
Kodak Coopany, Literatt|re Departnent-412> 0) , Rochester, NY ^4650. 



19. 



Profiles and {Pictures of wooien "engiQeers. . 

Co-op Program Coordinator, Oificie of the Dean, School^ of Engineering, 
Purdue University, West Lafayette, IN 47907. 

•a. Thinking About Eng.iaeeriiig 

Coiattents by women englneeriag students. ^ 

b. ypaeii in Engineering 

Recruiting brochure; describes engineering career opportuni- 
ties for women. 

20. American Society of Qivrl Engineers, 345 East 47th Street, NW, New. 
• York, NY 10017 - 



Is Civil Engineering %or You? (single copies .free; additional 
copies $.25 each). ^ 

* '1 » 

A general description of civil engineering^ 



b . Brief pamphlets aboiR specific careers in civi 1 engineering, 
e.g., st^^tictural, Urban planning ($.05 each) « 

21. A^^ ffeer for the Future , American Society of Mechanical Engineers, 
LEngineering Center, 345 East 47th Street, New York, NY 




[scribes careers in mechanical engineering, including how-to 
prepare for these careers; emphasizes opportunities for women m 
engineering. 
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22. ladustrial EagiaeeriQg; the Humanized Profess ioa , American Institute 
'of% Indust^rxa]^ Engineers Institute Headquarters, 25 Technology 

Park/ Atlanta, Nprcross, GA ^30092. 

Inscribes' industrial engineering careers and how they help 
• • solve problems in pollution, energy, health care, etc. 

23. Careers-^g Elec£rical/Electronics Engineering , The Institute of 

ctrical and Electronics En^ineers7 loc. ^ Service Setiter, 445 Hoes 
* Laae; Piscayifay, NJ 08854. 

J^escribes the- work of electrical engineers and sooe of the new 
"^developMnts such as laser beass. 

» * 

24. . Careers in- Petrol euro Engineering , Society of Petroleum ^Engineers of ' 
AIME., 6200 North. Central Expressway, Dallas, TX. 75206. 

" ' . Describes the petroleim industry and the work of petroleun 
ep'gineers. ' . 

25* Minoritic Eogineers in^<:he Cheaical Industry . Manufacturing Chetosists 
^jatijcm, 1825 Connecticut Avenue/ NV, Washington, DC 20009 

^ Profiles antl pictfwps of a nuaber of minority engineers. 




mtl pictCres of 

LIFE SCIENCES 



26: Careers in Biolpgy , Educatl^on Departaient, Anerican Institute of 
Biological Sciences, 1401 Wilson Boulevard, Arlington, VA 22209 

($.75);. . \ . 

Describes careers in biology and allied disciplines such as the 
■ health professions .and* natural resources nanageoent. 

V 

27. Microbioloar in Your Future , 1977, Asierican Society f»r Microbiology, 
1913 I Street,. NW, Washington, DC 20006 ($.50). 

•Describes a variety of careers for nicrobiologists. 

28. Conservation Careers , National Wildlife Federation, 1412 Sixteenth 
Street , NW, Washington , DC 20036 (single copy fre§, atfiHtional 
copies $.15 each). ' 



Describes conservation jobs in industry ^ govermtfnt» and univer- 
sities. 

29. Careers in Aniaal Biplogy , American Society of Zoologist, Box 2739, 
' California Lutheran College, Thousand Oaks, CA 91360. 

Describes the variety of opportunities for zoologists in univer- 
.sities, museufiis, wildlife service, and government agencies. 

\ ' 
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physiAl sciences 



30. Aaefican Cheaica} Society, Department of Educational Activities, 
1155 Sixteeath Street, NW, Washington, DC 20036. 

a- ' Careers in Ch«ais try— Opportimi ties for Miaorities i$\2£D. 

' ' ) ' 

^ Describes career opportunities in ch^istry; includes 
^ prd£iles of male and feaale niaority chemists. ' 

b. Careers in Ch^istry Today i^$,20). 

Describee^' where cheaists work; also provides data on 
salaries, eiqiioyaent outlook*. 

31. WcMBcn in Physics . Aaerican Physical Society, Coonittee on the Status 
of Wooen ia Physics, 335 East 45th Street, New York, NY 10017 
(single copy free; aul tip le copies $.50 each). ' ' . 

Bescrib^s career op(>ortunities in physics; provides iaforaation 
on conbin^ng aarriage afid a career; includes prof4.1e5 and pictures 
of w<MBen physicists. 

32. Physics—A Career for You? , ABeri6an Institute of Physics, 335 East 
45th. Street, Neif York, NY 10017 (single copy free;' additional 
copies $.40 ea^l). « 

Describes career opportunities in physic». 

33. Aaerican Geological Institute, 5205 Lee^burg Pike, F^lls Church, VA 
22041 . 



a. Geology, Science and Profession ($1.00). ^ 

Describes careers in geology and the preparation needed 
for thea. 

b. ' Brochures on a ntmber of different specializations within 

geology. 

34, Careers in Geology , American Associat^n of Petroleum Geologists, 
P.O. Box 979, Tulsa, OK 74101 (up to ten copies free; additional 
copies $.135 each). 

Describes career opportunities in geology. 

35- Careers in Exploration Geophysics , Soci^Sty of Exploration Geophysi- 
cists, P.O. Box 3098, Tulsa, OK 74101 (up to five ^copies free; 
additional copies $.50 each). 

Describes entry level jobs and advancement ioportunit ies in 
geophysics careers. 
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36. A Career in Astroaomy , Attn*: Dr. Harry Shipman, The Education 

Officer, Aoierican Astronomical Society, Physics Department, University 
of Delaware, Newark, DE 19711 ($.25). 



Describes careers in astronomy and preparation needed, for these 
careers . . , * 



f T 

37. Space for Women , 197j, Smithsonian Astrophysigal Observatory, Publicl^ 
tion Department, 6(7 Garden Street, Cambridge, MA, 02138 (free). 

Report o^ a symposium for women on careers in astronomy, astro** 
physics, and earth and planetary sciences^ describes career opportu- 
nities ih thesfe fields; includes a discussion of combining career 
and family. 

38. The Challenge of Meteprology , 1977, African Meteorological Society, 
45 Beacon Street, Boston, MA 02108 ($.50). ^ 

Describe^ careers in oMteorology; also discusses how to coiabine 
the study of meteorology with other disciplines for interesting 
career opportunities. 

MATHEMATXCS AND COMPU TER SCIENCE 

T ' 

39. The Math in High School You'll Weed Tor College , Mathematical Associa- 
tion 'of Anerica, 1225 Connecticut Avenue, NW, Washington, DC 20036 

/ (5 copie^ free; additional copies $.20 each). 

Provides information about, the nimd>er and types of mathaaatics 
courses students should take in preparation for various careers* 

40. Careers in Statistics > Committee of Presidents of Statistical Societies 
c/o American Statistical Association, 806 15th Street, NW) Suite 6A0, 
Washington, DC 200Ci5 (free). Jf^ 

Describes career opportunities in statistics. 

41- Data Proceissing Careers at the Traveler's , Attn. Al Penland, Assistant 
Director of Employment, Traveler! s Company, One Tower Square, Hartford, 
CT 06115 (free). 

Provides information on data processing career opportunities. 

42. What's It Like to Work With Computers , General Electric Company, • 
Educational CcMmunications Program, Fairfield, CT 06431. 

Describes coaputers do and cosiputer- related job opportunities 
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Non-Priat Materials About Science Careers 

FILMS ' ' ' 

* \ 

1. "Science: WoiBan's Work," 1982 (free loan). Distributed by Modern 
Talking Picture SeVvice, Film Scheduling Department, 5000 Park 
Street North, St. Petersburg, FL 33709. , 

WoTCn scientists emphasize the skills needed. in pursuing a 
science career and offer encouragei^tft and advice for those considering 
a science career. 

'''^^'^ ^ 

2. "Sandra, Zella, Dee, and Claire: Four Women in Science" (color). 
(19 minutes, I6am color film, $120.00 purchase or $8.00 thr<e-day 
rental; color v^irlTeotape cassette, 3/A", $32.00 purchase or $5'. 00 
three-day rental). Distributed by Education Developrcnt Centtr/WEEA, 
5S. Chapel StreeCu Newton, MA 02160 (toll free 800-225-3088). 

Follows an affta«oomer, a ^chanical engineer, a veterinarian, 
and a laser physicist; includes discussions about career opportunities, 
life-style discussions, etc. 

3. "Conceive It, Believe It, Achieve It" (28 minutes, color; free on a 
ten^day loan basis). Attn.: Robbie Smith, Corporate Social Policy 

, Department, Standard Oil Company (Indiana), 200 East Randolph Drive, 
MC A308. Chicago, IL 60601. 

Goes behind the scenes of the Chicago High School Science Fair; , 
shows how the co^ined efforts of parents, teachers, and the business 
community have helped a number of minority students. Includes a 
discussion with the Reverend Jesse Jackson. 

A. "The Real McCoy," 1980 (free on 10-day loan, minimum handling charge). 
Distributed by National Action Council for Minorities in Enftineering, 
Inc. (iTACME), 3 West 35th Street, New York, NY 10001. 

Discusses the achiev^^nts of past and present Black scientists 
and inventors. 

5. "Keep the Door Open..." (18 sinutes, color). Review copy sent upon 
request. Distributed by Sandia Laboratories, ORG 3153, Box 5800, 
Albuquerque, NM 87185. 

A discussion by 13 professional wosen of the protlleffls involved 
in coiribining careers with sarriage and a faaily, stereotypes and 
obstacles to be overcome, along with the joys experienced in a 
career. W(^n portrayed represent such areas as chewistry, law, 
zoology, engineering, Bath, and biology. 
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6. "Women's Work: Engineering," 1975 (26 minutes, 16gn film or coltfr 
videotape; Catalog #25-0001, $391.00 purchase or $52.00 five-day 
rental). MIT, Center for Advanced Engineering Study, 77 Massachusetts 
Avenue, Rooa 9-234, Cambridge, MA 02139. 

♦ 

Explores the experience of being an engineer and a Stroma n — through 
• " the prof ess ioaal and personal livqs of students and working engineers. 

7. "The Women's Prejudice Film" (18 minutes, color, $345.00 purchase or 
$34.50 tor five-day rental). Review copy sent upon request. Distributed 
by BARR Films, 3490 East Foothill, Pa&adena, CA 91107. 

Specific prejudices and stereotypes are voiced by both mtfn.and 
women. Included are shoVt profiles of w<HBen in traditionally male 
* careers. The fila states that woaen mist overcoM their own self 
doubts and worries as well as wade through male chauvinisn. While' 
^his film is not specific to science, it is a particularly good 
consciousness-raising device for females who have not considered 
problems of discrimination against working worcn. 

FILMSTRIPS, IlIDES, CASSETTES 

8. "Challenging Careers: New Opportunities for Women" ($149.50 for set 
of 4; contact Judy Piazza for prices on separate components). 
Guidance Associates, coimBunicatioQS Park Publishing Group, Mount 
Kisco, NY 10549 (toll free 800-431-1242). 

Set of four filmstrips on women in science, w<Men in engineering, 
women in' politics, and woron in business. Interviews with a number 
of women in science and engineering careers, includes pictures of 
women both <|t horc and on the job. /^proximately 15 minutes each. 
The four fibnstrips include cassettes or records and are available 
separately through Judy Piazza. Lifetime replacement guarantee. 

9. "Women in Science," 1975, Dinah Moche ($35.00, cassettes and slides). 
National Science Teachers Association, 1742 Connecticut Avenue, NW, 
Washington, DC 20009. 

Audiotaped interviews with six woKn scientists acc<»»panied by 
thirty-three 35mm slides and an article about each scientist; appro- " 
priate for teachers. 

10.^ "They Did It So Can You," 1977 (15 minutes, color; slides and cassette 
tapes, $14.95; also -available as filmstrip and cassette tapes, 
$7.95), National Action Council for Minorities in Engineering, Inc., 
3 West 35th Street, New York, NY lOOOl. 

Features four minority engineers (Black, Mexican-American, 
Puerto Rican, and American Indian) describing how they achieved 
success in theit engineering careers. Includes a teacher's guide 
with ten spirit duplicating wsters for student activities related 
to engineering careers. Excellent filmstrip and activities. 
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POSTERS 

11. Marie Curie , TABS Orders, 744 Carroll Street, Brooklyn, NY 11215 
($2.00^ plus postage). 

Attractive 17" x 11" poster showing Marie Curie in Eer laboratory. 
Caption: "Indeed Marie Curie is the Columbus ^ho has discovered a 
new continent in science." 

12. Eminent Mathematicians, Sprihger-Verlang New York, Inc., 175 Fifth 
Avenue, Nei^ York Cit^^ NY lOOlO ($2.00 per poster). 

Posters available of Sonya Kovalevski and Eaay Noether. 
Size: 20" x »32". 

13. Wall Posters on Engineering, LSR learning Associates, 4 Newtown 
Plaza, Plainview, NY 11803. Set of 12 posters $19.50; quantity 
discounts available. 

Twelve areas of engineering. Exaaple: "Cartoon of children 
looking out into space with slogan "It's hot over your head! Look 
into an aerospace engineering career;" conversation ^between two 
aerospace engineers shown below. 

14. Science and Invention, Portfolio #4, Afra-Aa Publishing Conpany, 910 
South Michigan Avenue, Suite 556, Chicao, IL 60605 ($10.95). 

Portfolio of 24 11" x 14" prints of Black scientists and inventors 

15. Wall Poster on Black Scientists, Attn.: Mr. Jack Wiggin, Cownunity 
Relations, Nabisco Brands, I^c, East Hanover, NJ 07936 (free). 

V 

Poster depicting Black men and women scientists . 
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